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WHOLESOME  HOUSES. 


“ Let  our  hearts  be  hound  as  the  heart  of  one  man  to  say  that, 
so  far  as  we  have  power,  so  help  us  God,  no  man,  woman,  or  child 
in  Britain,  he  he  prince  or  be  he  beggar,  shall  die  henceforth  of 
preventible  disease.” — Charles  Kingsley. 

“ Nothing  better  can  be  desired.  The  system  devised  by 
Mr.  Banner  is  as  near  perfection  as  may  be.” — Sanitary  Record. 

“ The  conclusion  I have  come  to,  after  considerable  time  spent 
upon  their  study,  is  that  they  (the  Banner  appliances)  are  the 
best  media  for  the  work  which  they  are  intended  to  compass,  that  I 
can  confidently  recommend  them,  and  that  they  ought  to  be 
specified  by  architects.” — William  Eassie,  Esq.,  C.E.,  author  of 
‘ Sanitary  Arrangements  for  Dwellings,’  &c. 
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PREFACE 

TO  THE  PRESENT  EDITION. 


In  preparing  a new  edition  of  ‘ Wholesome  Houses,’ 
the  author  has  not  only  rearranged  the  chapters  and 
their  contents,  but  has  added  a considerable  amount  of 
new  matter.  This  has  been  done  in  order  to  render 
the  work  not  only  an  exposition  of  the  “ Banner 
System,”  but  also  a popular  handbook  and  guide  to 
the  leading  features  of  domestic  sanitation  and  ventila- 
tion. A chapter  has  also  been  devoted  to  House  and 
Railway  Carriage  Ventilation,  and  another  to  a resume 
of  the  controversies  which  have  arisen  out  of  the  In- 
ventor’s claims  and  the  criticisms  which  have  from 
time  to  time  appeared,  from  which  it  will  be  evident 
that  not  only  is  the  “ Banner  System  ” a new  one, 
but  that  it  is  highly  appreciated.  The  author  has, 
however,  endeavoured  to  exclude  all  such  matters  as 
are  of  no  special  interest  to  the  general  reader.  Since 
the  public  introduction  of  the  “ Banner  System  ” at 
Brighton  in  October  1875,  it  has  been  under  continual 
notice,  not  only  in  the  pages  of  the  Architect,  the 
Builder,  the  Building  News,  Iron,  the  Engineer,  the 
Sanitary  Record,  Public  Health,  the  Metropolitan,  &c., 
but  also  in  several  leading  text  and' other  books  upon 
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Sanitary  Science,  and  the  true  principles  the  Inventor 
has  propounded  have  become  universally  accepted  as 
sanitary  axioms. 

While  the  author  admits  that  imitation  may  some- 
times be  the  sincerest  sort  of  flattery,  he  cannot  at  the 
same  time  help  feeling  that,  waivirig  for  a moment  the 
legal  aspect  of  the  question,  he  has  rights  which,  on 
purely  moral  and  honourable  grounds,  ought  to  he  a 
little  respected  and  acknowledged. 

Although  the  “ Banner  System  ” as  a system  remains 
unaltered  and  unalterable,  the  experience  of  four  years’ 
practical  work  on  a very  extensive  scale  has  resulted  in 
reducing  the  expense  of  its  application. 

E.  Gregson  Banner. 

It,  Billiter  Square,  E.C. 
lsi  January,  1882. 
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CHAPTER  I. 

DEFINITION,  AND  SHORT  HISTORICAL  SKETCH  OF 
SANITARY  SCIENCE. 

The  above-mentioned  science  is  one  of  recent  origin, 
and  is  known  also  under  the  names  of  Hygiene,  Public 
Health,  Preventive  Medicine,  and  State  Medicine ; 
and  among  the  various  definitions  it  has  had  from 
different  writers,  that  by  Dr.  E.  D.  Mapother,  in  his 
‘ Lectures  on  Public  Health,’  in  1869,  is  generally 
considered  as  the  most  acceptable.  He  describes  it  as 
“ an  application  of  the  laws  of  physiology  and  general 
pathology  to  the  maintenance  of  the  health  and  life  of 
communities,  by  means  of  those  agencies  which  are  in 
common  and  constant  use.”  In  many  of  its  practical 
aspects  this  subject  has  been  extensively  treated  under 
the  head  of  Hygiene  by  Dr.  E.  A.  Parkes  and  other 
eminent  sanitarians,  and  which  term  is  aptly  said  by 
Dr.  Oesterlin,  a famous  German  medical  writer,  to  be 
“ that  part  of  our  knowledge  which  has  to  do  with  tho 
preservation  and  furthering  of  the  health  of  individuals 
on  the  one  hand,  and  of  the  community  at  large  on  the 
other.”  From  the  description  thus  given  of  it,  and 
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what  it  embraces,  sanitary  science  will  rank  as  one  of 
the  most  important  of  the  age,  as  it  is  capable  of 
accomplishing  some  of  the  greatest  benefits  of,  and 
preventing  some  of  the  worst  dangers  to,  humanity. 

Now,  although  regulations  for  the  preservation  of 
public  health  occupied  a prominent  position  in  the 
Mosaic  code,  and  by  the  ancient  Greeks  and  Romans, 
they  were  totally  disregarded  and  practically  prohibited 
during  the  Middle  Ages,  owing  to  the  contempt  and 
neglect  of  all  care  of  the  body,  and  the  possible  pre- 
vention or  diminution  of  zymotic  diseases  circulated  by 
the  religious  ascetics  of  those  times.  In  this  country 
the  only  considerable  legislative  measures  which  were 
passed  for  public  hygienic  purposes,  up  to  an  advanced 
period  of  the  present  century,  were  for  averting  the 
course  and  mitigating  the  effects  of  the  plague,  cholera, 
small-pox,  and  other  virulent  and  contagious  diseases. 
The  Report  on  the  Sanitary  Condition  of  the  Labouring 
Population  of  Great  Britain  in  1842,  and  the  Reports 
of  the  Health  of  Towns  Commission  in  1844  and  1845, 
and  those  of  the  Metropolitan  Sanitary  Commission  in 

1847  and  1848,  were  the  foundation  of  our  modern 
hygienic  legislation  ; while  the  Public  Health  Act  of 

1848  was  the  first  important  statute  which  passed  in 
furtherance  of  this  great  reform.  Since  that  period  not 
only  has  the  progress  of  sanitation  been  very  rapid,  but 
its  scope  and  utility  has  greatly  expanded. 

This  excellent  result  may  be  said  to  be  due,  firstly,  to 
the  important  testimony  given  before,  and  the  Reports 
of  Royal  and  other  Commissions  and  Select  Committees 
of  the  House  of  Commons  on  the  subject ; secondly,  to 
the  debates  in  Parliament,  and  the  comments  on  the 
same  by  the  Press,  and  the  numerous  statutes  relating 
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to  Public  Health ; thirdly,  to  the  establishment  of  the 
Local  Government  Board  in  1871,  and  the  adoption  of 
the  division  of  England  into  urban  and  rural  sanitary 
districts  and  authorities  by  the  Public  Health  Act  of 
1875,  and  which  vested  in  them  great  powers  to  pro- 
mote the  health  of  the  people  ; fourthly,  by  the  valuable 
reports  made  respecting  public  hygiene  by  this  Board, 
its  inspectors,  and  the  medical  officers  of  the  local  sani- 
tary authorities  ; fifthly,  by  the  discussion  of  preventive 
medicine  by  committees  of  the  British  Association  for 
the  Advancement  of  Science,  and  at  our  Social  Science 
and  at  other  Societies’  congresses  and  meetings ; sixthly, 
by  the  establishment  of  hygienic  exhibitions  and  asso- 
ciations ; seventhly,  by  the  newly  arisen  and  rapidly 
increasing  profession  of  sanitary  engineers ; eighthly, 
by  the  numerous  patented  inventions  which  have  been 
brought  out  in  connection  with  sanitary  engineering 
during  the  last  few  years;  ninthly,  by  the  publication 
of  many  scientific  and  other  text-books  and  pamphlets, 
and  a vast  number  of  encyclopedic  periodicals  and 
newspaper  articles,  and  a few  excellent  manuals  and 
hygienic  dictionaries  relating  to  it ; and  tenthly,  by 
the  more  extensive  and  critical  notice  taken  of  sanitary 
engineering  and  preventive  medicine  generally  by 
scientific  and  miscellaneous  newspapers  and  periodicals. 
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CHAPTER  II. 

sewage:  sewer  gas  and  its  poisonous  and 

DANGEROUS  EFFECTS. 

It  must  be  self-evident  that  the  most  important  section 
of  State  medicine  is  that  which  is  the  means  of  getting 
rid  of  the  greatest  injury  to  the  health  of  the  general 
public;  and  one  of  the  chief  of  these  is  by  sanitarians 
admitted  to  be  the  foul  and  poisonous  air  which 
emanates  from  sewers  and  drains  and  soil  pipes  of 
houses  and  other  buildings. 

The  composition  of  the  refuse  from  which  this  gas 
issues  is,  according  to  the  first  Report  of  the  Rivers 
Pollution  Commission,  issued  in  1866  (being  the  best 
definition  given  of  it), — 

“a  very  complex  liquid.  A large  portion  of  its  most  offensive 
matter  is,  of  course,  human  excrement,  discharged  from  water- 
closets  and  privies,  and  also  urine  thrown  down  gully-holes.  But 
mixed  with  this,  there  is  the  water  from  kitchens,  containing 
vegetable,  animal,  and  other  refuse ; and  that  from  wash-houses, 
containing  soap  and  the  animal  matters  from  soiled  linen.  There  is 
also  the  drainage  from  stables  and  cow-houses ; and  that  from 
slaughter-houses,  containing  animal  and  vegetable  offal.” 

The  noxious  air  from  this  sewage,  says  Mr.  Baldwin 
Latham,  is  compounded  of  several  gases,  as  “ carbon 
dioxide  or  carbonic  anhydride,  nitrogen,  carburetted 
hydrogen,  sulphuretted  hydrogen,  ammoniacal  com- 
pounds, the  vapour  of  water,  and  foetid  organic 
vapour.”  By  far  the  most  poisonous  of  these  effluvia, 
in  the  opinion  of  Sir  Robert  Christison,  Bart.,  M.D., 
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of  any  of  known  composition,  is  sulphuretted  hydrogen 
gas,  and  which  Dr.  Alfred  Taylor,  another  of  our 
leading  toxicologists,  says,  “ when  breathed  in  its  pure 
state  is  instantaneously  fatal, ....  and  excites  equally 
deleterious  effects  upon  all  animals.”  So  deadly  is  the 
poison  that  from  authentic  scientific  experiments  which 
have  been  made  with  it,  1 part  of  the  effluvia  with 
250  parts  of  atmospheric  air  will  kill  a horse,  and  at 
one-half  of  this  intensity  it  will  kill  a dog,  while  a 
rabbit  was  killed  in  a few  minutes  by  being  placed  in 
a bag  of  sulphuretted  hydrogen  gas,  though  its  head 
was  not  enclosed,  and  it  could  breathe  pure  air  quite 
freely.  In  his  excellent  treatise  on  “ Poisons,”  pub- 
lished in  Ziemssen’s  recent  ‘ Cyclopasdia  of  Medicine,’ 
vol.  17,  1S78,  Professor  Boehm,  of  Dorpat,  tells  us  that 
the  richest  source  for  the  generation  of  this  gas  is 

“the  putrid  decomposition  of  animal  substances;  . . . and  this 
is  the  most  frequent  cause  of  cases  of  poisoning,  since  these  sources 
of  danger  are  most  naturally  to  he  found  in  the  immediate  vicinity 
of  human  habitations,  and  although  the  sulphuretted  hydrogen  in 
these  cases  is  almost  without  exception  mingled  with  other  gaseous 
products  of  putrefaction,  such  as  carbonic  acid,  ammonia,  &c.,  yet 
experience  has  taught  us  that  it  is  almost  exclusively  the  s«Z~ 
phuretted  hydrogen  which  constitutes  the  poisonous  and  dangerous 
part  of  the  mixed  gases.” 

This  statement  is  also  corroborated  by  Eulenberg, 
another  Continental  toxicologist  of  celebrity,  who  has 
made  some  appreciable  remarks  upon  the  terrible  effects 
of  this  gas.  Much  important  information  has  also  been 
communicated  respecting  the  changes  produced  in  the 
blood  by  sulphuretted  hydrogen  from  the  recent  critical 
investigations  on  the  subject  by  Hoppe-Seyler,  Kauf- 
mann  and  Bosenthal,  Diakonow  and  Preyer,  which 
cannot  fail  to  be  of  considerable  service  to  scientific 
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sanitarians.  Dr.  B.  W.  Richardson  has  also  stated  that 
he  thinks  sulphuretted  hydrogen  effluvia  is  the  only 
true  cause  of  sewer-gas  poisoning. 

In  treatises  upon  toxicology  and  in  medico-jurispru- 
dential works  relating  to  such,  the  Annales  d'Hygiene, 
the  ‘Army  Medical  Report  for  1861/  Dr.  Parkes’ 
‘ Practical  Hygiene/  5th  ed.,  1878,  and  the  sanitary  and 
medical  periodicals  and  newspapers,  several  cases  are 
mentioned  of  persons  being  killed  by  inhaling  sulphu- 
retted hydrogen  gas. 

“ Two  particular  diseases,”  says  Dr.  Parkes,  “ have 
been  supposed  to  arise  from  sewer  air,  namely  diar- 
rhoea and  typhoid  (enteric  fever),”  and  adds,  that  the 
latter  malady 

“may  arise  from  the  effluvia  from  sewers  is  a doctrine  very 
generally  admitted  in  this  country,  and  is  supported  by  strong 
evidence.  There  are  several  cases  on  record  in  which  this  fever  has 
constantly  prevailed  in  houses  exposed  to  . sewage  emanations, 
either  from  bad  sewers  or  from  want  of  them,  and  in  which  proper 
sewerage  has  completely  removed  the  fever.  . . . This  evidence  is 
supported  by  cases  in  which  the  opening  of  a drain  has  given  rise  to 
a decided  typhoid  fever,  as  well  as  to  a very  fatal  disease  (probably 
severe  typhoid),  in  which  coma  is  a marked  symptom.  So  also  in 
some  instances  (Windsor  and  Worthing)  the  spread  of  enteric  fever 
has  evidently  been  owing  to  the  conveyance  of  effluvia  into  houses 
by  the  agency  of  unventilated  sewers.  In  a case  mentioned  to  me 
by  a friend,  an  outbreak  of  enteric  fever  in  a training  school  was 
localised  in  certain  parts  of  the  school  (whereas  the  drinking  water 
was  common  to  all),  and  was  traced  to  imperfection  of  traps  in  those 
parts  of  the  house  which  were  affected.  In  this  case  the  drains 
led  down  to  a large  tank  at  some  distance,  and  at  a much  lower 
level,  and  the  smell  of  the  effluvia  was  so  slight  that  at  first  it 
was  not  believed  that  the  drains  could  be  out  of  order.  A very 
good  case  is  given  by  Surgeon  Page,  of  the  6th  Dragoons,  in  his 
description  of  an  outbreak  of  typhoid  fever,  at  Newbridge,  following 
discontinuance  of  the  use  (on  account  of  repairs)  of  a ventilating 
shaft  for  the  sewers.  Sewer  gas  got  into  the  barracks  and  several 
cases  (some  fatal)  of  typhoid  fever  occurred.  Other  possible  causes 
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were  carefully  inquired  into  and  eliminated.  These  two  classes 
of  facts  seem  decidedly  to  show  a causal  connection  between  the 
effluvia  from  sewers  and  excreta,  and  enteric  fever,  and  they  are 
supported  by  the  statistical  evidence  which  proves  that  the  pre- 
valence of  typhoid  fever  stands  in  a close  relation  to  the  imperfec- 
tion with  which  sewage  matters  are  removed.  The.  Army  statistics 
give  excellent  instances  of  this,  and  the  evidence  produced  by 
Dr.  Buchanan  of  the  prevalence  of  typhoid  fever  before  and  after 
sewerage  of  a town  is  to  the  same  effect.” 

In  the  evidence  before,  and  in  the  Report  of  the 
Health  of  Towns  Commission,  Mr.  Simon’s  Reports, 
Dr.  Letheby’s  Reports,  Dr.  Acland’s  Reports  on  sewers 
in  agricultural  districts,  and  the  Reports  of  the  medical 
officers  to  the  Privy  Council,  will  be  found  abundant 
testimony  in  support  of  Dr.  Parkes’  assertion  as  to  the 
fevers  occasioned  by  sewer  air.  I have  thought  it 
opportune  to  quote  the  lengthy  statement  by  Dr. 
Parkes  on  this  subject  on  account  of  the  very  eminent 
and  influential  position  he  held  as  a teacher  of  practical 
hygiene,  and  because  he  is  justly  esteemed  by  all  our 
sanitarians  as  the  greatest  authority  on  the  subject. 

In  the  British  Medical  Journal  for  the  10th  of 
January,  1880,  an  account  is  given  of  a most  alarming 
epidemic  which  lately  broke  out  at  Pittsburg,  in  the 
United  States,  in  which,  during  the  two  years  ending 
the  31st  of  July,  1879,  no  less  than  981  deaths  occurred 
from  diphtheria  among  a population  of  about  145,000 
inhabitants.  This  disease  is  attributed  to  the  very  defec- 
tive state  of  the  sewers  in  that  town,  and  particularly 
one  in  Washington  Street,  “in  which  a mass  of  filth 
from  one  foot  to  three  feet  in  depth  had  accumulated. 
. . . . The  sewer  had  not  been  cleansed  for  twenty- 
eight  years,  and  in  1877  was  choked  for  2000  feet  of 
its  length.” 
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CHAPTER  III. 

THE  GENERATION  OF  SEWER  GAS,  ITS  ENTRANCE  INTO 

HOUSES,  AND  THE  IMPORTANCE  OF  VENTILATING 

HOUSE  DRAINS  AND  SOIL  PIPES. 

In  communicating  the  results  of  his  experiments  on 
the  production  of  gas  from  sewage,  Dr.  Letlieby  stated 
that  a gallon  of  this  refuse,  containing  128 '8  grains  of 
organic  matter,  gave,  when  shut  out  from  the  air,  in 
nine  weeks,  1 ' 2 cubic  inches  of  gas  an  hour,  containing 
73*833  of  marsh  effluvia,  15*899  of  carbonic  acid, 
10*187  of  nitrogen,  and  0*081  of  sulphuretted  hydro- 
gen. Mr.  Baldwin  Latham  also  informs  us  that  the 
air  of  every  sewer  and  house  drain  is  daily  subjected  to 
frequent  expansions  and  contractions  caused  by  the 
admittance  of  hot  or  cold  water,  and  so  great  is  the 
force  exerted  by  the  expanding  air  of  drains  under 
an  increased  temperature  that  no  ordinary  trap  will 
resist  its  pressure.* 

Again,  the  inlets  by  which  sewer  gas  may  find  its  way 
into  a house  are  very  numerous.  Dr.  Carpenter  mentions 
the  following  under  the  plans  in  use  prior  to  1S75 : — 

“ 1.  It  may  find,  admission,  through  the  trap  of  the  water-closet 
when  no  ventilation  has  been  provided  for  the  soil  pipe  of  the  closet 
itself. 

“ 2.  It  may  enter  through  defective  joints  or  fissures  in  the  soil 
pipe,  such  defects  being  the  result  of  bad  workmanship,  of  accident, 
or  decay. 


* Professor  Eeynolds  appears  to  make  light  of  this  pressure. 
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“ 3.  Through  any  pipe,  which  is  in  communication  with  the 
sewer,  which  is  for  the  purpose  of  conveying  away  waste  of  any 
kind,  such  as  housemaids’  sinks,  butler’s  pantry  sinks,  and  baths, 
which  communicate  direct  with  the  sewer. 

“ 4.  Through  any  pipe  which  is  used  as  an  overflow  from  wash- 
basins, baths,  cisterns,  &c. 

“5.  Through  the  catch-water  tray  which  is  placed  beneath  the 
water-closet  in  all  expensive  water-closets. 

“ 6.  Through  rain-water  pipes  communicating  direct  with  the 
sewer  when  they  open  in  enclosed  positions  or  near  to  open  windows. 

“ 7.  Catch-water  drains,  which  generally  exist  in  cellars  and 
areas  under  cover,  and  which  are  supposed  to  be  trapped  by  a bell 
trap.” 

Most  of  the  connections  enumerated  are  supposed  to 
be  trapped  by  some  modification  of  a siphon.  It  is  now 
admitted  that  siphons  are  lialle  to  he  delusions  and 
snares  for  entrapping  the  unwary.  Any  one  may 
prove  this  for  himself  by  watching  a glass  siphon, 
similar  to  an  ordinary  siphon  trap,  when  put  into  action, 
and  then  thrown  out  of  function  for  want  of  water. 
The  long  leg  of  the  tube  sucks  the  short  leg  dry,  and 
untraps  the  bend.  It  follows  from  this,  that  all  traps 
which  depend  for  efficiency  upon  a siphon  action  are 
practically  useless.  If  their  function  has  been  brought 
into  play  for  the  prevention  of  an  overflow,  when  the 
overflow  ceases  the  trap  is  at  once  untrapped  by  the 
long  leg  of  the  siphon  itself,  whilst  it  is  also  as  certain 
that,  if  the  function  has  not  been  exercised,  the  water 
which  was  put  into  the  trap  has  evaporated  and  left  a 
clear  channel  for  the  conveyance  of  air  into  the  house 
without  let  or  hindrance.  It  must  follow,  therefore,  that 
traps  which  depend  for  efficiency  upon  water  being 
always  present  in  them  will  fail  unless  a provision  is 
made  for  the  arrest  of  the  siphon  action.  This  provision 
is  the  exception  which  is  seldom  present.  Not  one  in  ten 
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thousand  contain  the  required  protective  action,  and 
siphon  traps  without  it  are  worse  than  useless. 

Again,  house  drains  proper  are,  in  nine  cases  out 
of  ten,  improperly  constructed,  and  therefore  are 
pregnant  sources  of  constant  danger.  They  do  not  flush 
clean  each  time  of  use  ; they  are  often  of  improper 
materials  irregularly  and  carelessly  laid.  They,  with 
the  soil  and  waste-water  pipes,  are  always  generating 
and  always  full  of  sewage  gas,  and  to  crown  the  list  of 
sanitary  evils,  our  water-closets  are  so  constructed  and 
of  such  a pattern  that,  given  perfect  drainage  and 
perfect  sewers,  the  very  nature  of  the  closets  them- 
selves must  give  rise  to  a state  of  things  dangerous 
to  health. 

In  October  1874,  in  a letter  published  in  the  Sanitary 
Record,  I urged  the  legislative  compulsory  abolition  of 
all  traps  of  the  D class.  This  suggestion  is  now  par- 
tially carried  into  effect.  In  all  places  where  the  Model 
Bye-laws  recently  promulgated  by  the  Local  Government 
Board  are  adopted,  these  abominations  must  now  dis- 
appear. It  is  greatly  to  be  regretted,  however,  that 
the  adoption  of  these  bye-laws  is  merely  permissive  and 
not  compulsory. 

Dr.  Carpenter,  in  calling  attention  in  1874  to  sanitary 
evils  common  to  all  houses,  well  remarks  that — 

“The  air  contained  in  an  upright  soil  pipe  must  get  into  an 
unsafe  state  for  people  to  inhale  if  it  is  allowed  to  find  its  way  into 
sleeping,  or,  indeed,  into  any  inhabited  rooms.  This  has  now  become 
an  established  axiom  of  sanitary  science.  The  air  in  soil  pipes 
must  be  stagnant  for  many  hours  together  if  no  means  are  taken  to 
* ventilate  ’ them,  and  when  used,  every  gallon  of  water  which 
passes  down  must  displace  a nearly  equal  volume  of  air,  which  will 
necessarily  find  its  way  either  through  the  traps  or  through  some 
of  the  junctions  into  the  water-closet,  and  thence  into  the  house.” 
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D traps,  however  modified,  always  contain  soil ; no 
rush  of  water  can  be  made  to  flush  them,  and  here  must 
be  pointed  out  the  fact,  that  in  very  few  houses  is  the 
water  as  supplied  to  closets  able  under  any  circumstances 
to  perform  its  appointed  work,  vi 7.  carry  the  contents 
of  the  pan  direct,  without  stoppage  or  resting,  to  the 
sewer.  The  water  leaves  its  burden  for  after  cargoes 
to  push  on  or  slowly  dissolve,  in  the  meantime  the 
deposited  filth  is  decomposing  and  producing  a constant 
supply  of  sewage  gas. 

Dr.  Letheby  further  states  that  when  atmospheric 
air  is  admitted  into  sewers,  the  gases  are  carbonic  acid 
and  nitrogen,  and  with  but  mere  traces  of  sulphuretted 
hydrogen. 

The  ventilation  of  the  receptacles  of  sewage  gas  is 
considered  by  all  sanitarians  as  the  greatest  require- 
ment for  the  benefit  of  the  public  health,  and  as 
Mr.  Baldwin  Latham  properly  says,  in  those  places 
where  a good  system  of  sewage  ventilation  has  been 
effected,  this  improvement  has  not  only  checked  disease 
and  death,  but  has  considerably  prolonged  the  average 
duration  of  human  life.  Now  the  ventilation  of  the 
drains  and  soil  pipes  of  houses  is  quite  as  important  as 
that  of  sewers,  as  the  two  former  cannot  be  efficiently 
ventilated  by  the  latter,  nor  the  soil  pipes  by  the  drains; 
therefore  sewers,  house  drains,  and  soil  pipes  require 
their  own  separate  ventilation. 

It  is  much  to  be  deplored  that  so  badly  have  domestic 
drains  and  soil  pipes  been  ventilated  that  the  great 
majority  of  our  dwellings  remain,  in  the  words  of  Mr. 
John  P.  Seddon,  “ mere  deadly  fever  traps,  whether  they 
are  mansions  in  Belgravia  or  cottages  in  the  suburbs  .” 
That  this  is  no  exaggerated  statement  our  pioneer 
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sanitarian,  Mr.  Robert  Rawlinson,  C.B.,  lias  been  a 
recent  witness,  as  chairman  of  the  Royal  Commission 
upon  the  Sewage  and  Drainage  System  of  the  City 
of  Dublin.  He  states  he  has  no  hesitation  in  saying : — 

“ That  there  is  not  a single  residence  in  Dublin  or  in  its  vicinity, 
or  a single  nobleman’s  residence  in  Ireland,  which,  if  its  drains  and 
sewers  had  not  been  scientifically  dealt  with  within  the  last  half- 
dozen  years,  is  in  a satisfactory  condition ; that  is,  if  there  are  any 
sewers  or  drains  at  all,  they  are  in  a bad,  dangerous,  and  unwhole- 
some condition.  I know  these  facts,  and  this  induces  me  to  draw 
the  attention  of  parties  residing  under  such  conditions  to  the 
danger  they  are  running  into,  as,  if  they  value  their  money  more 
than  they  value  their  comfort  and  their  health,  they  may  be  living 
under  conditions  when  their  life  is  not  worth  twelve  months’ 
purchase  if  anything  occurred  to  develop  the  elements  of  evil  to 
which  they  are  quietly  submitting  by  leaving  their  residences  in 
such  a state.  Now,  as  to  Dublin,  you  may  sewer  it  to  perfection, 
you  may  purify  the  Liffey,  you  may  scavenge  and  do  everything 
you  can,  but  if  the  persons  who  possess  wealth,  and  who  are  living 
in  these  large  houses  which  have  old  drains,  do  not  take  thought 
and  get  their  premises  not  only  examined  and  face  the  expenditure, 
they  will  continue  to  live  under  conditions  that  must  tend  to  great 
discomfort,  and  probably  shorten  the  lives  either  of  themselves  or 
some  members  of  their  families.” 

What  Mr.  Rawlinson  says  of  Dublin  is  true  of 
London  or  of  any  town  or  village  in  the  United 
Kingdom.  The  aggregation  of  individuals  and  tbe 
increasing  density  of  our  population  have  long  since 
rendered  obsolete  tbe  simplicity  of  Mosaic  sanitary  con- 
servancy. It  has  been  said,  “ Happy  is  the  nation  that 
lias  no  history.”  It  might  also  be  said,  ‘‘Happy  is 
the  nation  that  has  no  drains ; ” and  there  are  many 
sanitarians  who  still  contend  that  the  only  drains  which 
should  be  allowed  are  well-constructed  open  gullies  of 
the  type  we  yet  meet  with  in  old  Continental  towns. 
No  house  into  which  one  particle  of  sewer  gas  can  find 
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its  way  is  a wholesome  one  under  any  circumstances,  as 
the  foul  emanations  from  sewers  are  most  debilitating, 
and  with  the  slightest  breath  may  be  inhaled  a zymotic 
poison.  Therefore  all  householders  should  at  once 
follow  Mr.  Rawlinson’s  advice  and  have  their  drains 
and  closets  examined  by  a competent  sanitary  engineer, 
if  found  perfect,  the  expense  will  be  a mere  trifle ; if 
found  imperfect,  the  knowledge  gained  will  in  all 
probability  save  not  only  many  pounds  annually  by 
preventing  sickness,  but  also  dear  and  valuable  lives. 

In  the  case  of  new  houses  the  owners  should  insist  on 
a plan,  with  details,  of  the  drainage  and  ventilation. 
In  the  case  of  new  works,  the  cost  of  perfect  sanitary 
appliances  is  less  than  that  usually  incurred  for 
dangerous  and  faulty  work. 


CHAPTER  IV. 

THE  BANNER  SYSTEM. 

It  is  beyond  doubt  that  before  the  date  of  the  Banner 
patents  numerous  contrivances  were  suggested  and 
patented  with  the  view  of  excluding  sewer  gas  from 
houses,  but  none  of  them  were  effectual,  and  in  no 
single  instance  was  the  replacement  of  foul  by  fresh  air 
in  soil  pipes  thoroughly  effected  before  the  introduction 
of  the  Banner  inventions. 

In  support  of  this  statement  the  following  from  the 
Sanitary  Record,  as  well  as  numerous  others  at  the  end 
of  this  book,  may  be  cpioted  : — 

“ In  point  of  value  as  a sanitary  invention,  the  patent  trap  and 
foul-air- withdrawing  cowl  of  Mr.  Banner,  of  Brighton  and  London, 
were  the  gems  of  the  exhibition.  We  say  this  advisedly,  for  if 
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there  are  two  contrivances  more  than  any  others  in  the  way  of 
sanitation  that  have  puzzled  our  inventors,  the  house  trap  and  the 
drain  ventilator  are  those  two.  The  trap  invented  by  Mr.  Banner 
has  been  several  times  referred  to  in  our  pages,  and  a description  of 
it  attempted,  but  without  woodcuts  it  is  quite,  impossible  to  do 
justice  to  it.  We  shall  shortly  be  placed  in  a position  to  illustrate 
this  trap  with  its  last  improvement,  and  also  the  cowl  for  use  upon 
the  ventilating  pipe  in  connection  with  the  drain.  Meanwhile  we 
will  venture  to  say  that  Mr.  Banner’s  system  of  trapping  is  a sound 
one,  inasmuch  as  one  trap  suffices  for  the  whole  house.  And  we 
know  his  method  of  ventilation  is  a good  one,  because  he  introduces 
a current  of  air  into  the  foul-air  pipe  and  the  cowl  perpetually 
draws  it  out.  He  also  showed  by  experiment  that  without  an  inlet 
of  air  into  the  ventilating  pipe  no  cowl  will  work  as  a foul-air 
extractor.” 

My  system  of  a tripartite  arrangement  of  trap,  inlet 
pipe,  and  cowl,  consists  of  a trap  fixed  at  the  foot  of  the 
soil-pipe  of  a house,  which  guards  the  communication 
between  it  and  the  drain ; an  inlet  to  the  pipe  at  its 
base ; and  an  exhaust  cowl  fixed  at  the  top  of  this  pipe. 

This  system  entirely  prevents  any  sewer  gas  from 
forming  within  or  entering  the  house,  while  its  condition 
can  be  inspected  at  any  time  without  trouble  or  expense. 
One  of  the  Banner  cowls  consists  of  a funnel-shaped 
tube  placed  horizontally  on  the  end  of  the  elongated 
soil  pipe,  and  is  always  kept  with  the  wider  end  facing 
the  wind  by  an  ordinary  arrow  or  other  arrangement. 
This  patented  cowl,  unlike  all  others,  produces  a draught 
which,  though  varying  according  to  the  wind,  is  con- 
tinuous. It  has  aptly  been  expressed  that  “ the  atmo- 
sphere is  an  element  which  watches  its  ojjportuuity  to 
exercise  a beneficial  influence.  The  Banner  ventilating 
cowl  is  its  most  powerful  and  constant  helpmate.”  As 
this  cowl  is  constructed  so  as  to  exert  always  a consider- 
able suction  force,  air  is  constantly  drawn  in  at  the  inlet 
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and  made  to  flow  up  the  soil  pipe  until  it  is  discharged 
at  the  cowl  outlet,  or  if  preferred  and  a little  more 
expense  is  not  objected  to,  the  current  may  be  brought 
down  the  soil  pipe,  over  the  inner  trap,  and  out  up  an 
independent  pipe  having  the  cowl  fixed  upon  it  above 
the  roof.*  Another  essential  part  of  my  system,  and 
which  forms  part  of  my  patent,  is  the  disuse  of  any  trap 
below  each  closet,  and  the  use  of  one  trap  only  at  the 
foot  of  the  soil  pipe,  however  many  closets  may  deliver 
into  it. 

I will  now  mention  the  principal  details  of  my  system. 

The  gas  of  which  a drain  or  sewer  is  always  full 
cannot,  unassisted,  rise  up  a vertical  shaft,  and  the  best 
asent  to  utilise  in  order  to  afford  such  assistance  is  the 
wind,  which  in  this  country  blows  at  an  average  velocity 
of  10  miles  an  hour  or  so  all  the  year  round. 

It  is  well  known  that  liquid  will  not  flow  out  of  a 
cask  unless  the  vent-peg,  to  admit  air,  is  taken  out,  but 
it  has  hitherto  escaped  attention  that  to  withdraw  air 
from  a soil  pipe,  especially  foul  air,  a mere  outlet  is  not 
enough,  and  that  in  order  to  do  so,  and  keep  up  a con- 
stant current  of  air,  some  extracting  power  is  also 
necessary  (as  shown  at  Figs.  1 and  3),  even  if  the  cask, 
or  tube,  or  drain  has  two  tubes  inserted  into  it  and 
they  be  open  at  both  ends.  Therefore  it  is  now  con- 
tended that,  for  thorough  or  true  ventilation,  mere 
inlets  and  outlets  are  insufficient ; because  foul  air  or 
gases  so  “ vitiated  ” do  not  rise  to  the  highest  points, 
but  diffuse  themselves  throughout  the  area  of  the  whole 
space,  even  though  the  hottest  air  so  “ vitiated  ” does 
rise  to  the  highest  level  in  any  room. 

* A system  recently  claimed  as  novel  and  patented ! ! Like  the 
voltaic  pile,  the  Banner  system  is  reversible. 
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Some  people  profess  to  believe  that,  “ in  obedience 
to  the  never-failing  law  of  nature,”  foul  gases  must 
rise  and  give  place  to  others,  because  the  latter  are 
heavier.  This  theory,  in  the  majority  of  cases,  is  in 
reality  a mere  excuse  for  ignorance,  or  indifference 
to  the  great  principles  involved,  and  will  certainly 
be  admitted  as  untenable  as  soon  as  the  law  of  the 
diffusion  of  gases  is  properly  understood. 

When  the  shell  of  a rotten  egg  is  first  broken  it 
causes  an  intolerable  stench.  After  fresh  air  has 
passed  over  the  shell  awhile  it  affords  very  little  proof 
of  its  having  contained  putrescent  matter;  the  same 
purified  condition  is  produced  in  the  soil  pijie  of  any 
house  by  passing  fresh  air  up  it  constantly,  and  nearly 
the  same  would  be  the  result  in  the  case  of  a drain  or 
sewer,  or  of  a ship’s  hold,  thoroughly  ventilated  on 
the  vacuum  or  induced  current  principle  of  the  Banner 
system  of  sanitation. 

When  the  terrible  stagnation  which  at  present  exists 
in  sewers  and  drains  is  prevented  by  better  flushing 
and  thorough  ventilation,  dangerous  gas  will  cease  to 
be  generated  and  stored  in  them,  but  until  then  the 
Banner  system  is  the  only  one  which  will  render  our 
houses  safe. 

The  Banner  system  of  sanitation,  in  its  entirety,  may 
be  described  thus : — A single  trap  suffices  for  the  soil 
pipe  of  the  whole  house,  and  only  pure  fresh  air  is 
allowed  to  remain  in  the  soil  pipes  or  drains  of  a house 
for  a single  moment ; while,  under  the  old  system — that 
universally  adopted  in  houses  hitherto — there  is  a mul- 
tiplicity of  traps  and  other  costly  contrivances  employed, 
which  are  not  only  useless  but  dangerous,  since  the 
application  of  them  results  in  the  soil  pipes  and  drains 
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being  kept  constantly  “ full  to  the  brim  of  sewer  gas  ” 
from  year’s  end  to  year’s  end. 

It  is  therefore  hoped  that  the  truth  of  the  facts,  as 
stated  above,  will  force  conviction  upon  unwilling 
minds,  and  satisfy  even  them,  not  only  that  the  Banner 
system  of  sanitation  is  the  best  and  safest,  but 
also  the  cheapest,  and  that  the  continuance  of  the 
old  system  cannot  but  be  attended  with  the  greatest 
danger. 

A full  and  fair  comparison  of  the  Banner  and  other 
systems  is  fearlessly  challenged,  in  the  confident  belief 
that  it  will  result  in  the  influence  of  the  few  whose 
pecuniary  interest  may  possibly  be  affected  by  the 
necessary  change,  not  being  allowed  to  override 
common  sense,  and  by  so  doing  perpetuate  a state  of 
things  which  will  still  endanger  not  only  the  lives  of 
more  members  of  the  Royal  Family  and  of  the  nobility 
of  the  land,  but  continue  to  destroy  and  seriously  affect, 
in  many  untold  ways,  yearly,  hundreds  of  thousands  of 
the  community  at  large  — whether  they  live  in  the 
palaces  of  the  Queen  herself,  in  the  splendid  mansions 
of  the  most  wealthy  everywhere,  or  in  the  poorest  dwell- 
ings — by  allowing  houses  still  to  remain  “ deadly 
fever  traps,”  as  stated  by  Mr.  J.  P.  Seddon  at 
page  106. 

Such  a statement  as  the  foregoing  would  be  most 
reprehensible  if  it  were  untrue,  and  it  is  only  upon 
conviction  that  it  is  substantially  and  perfectly  true 
that  it  is  made. 

Pigs.  1,  3,  and  13  represent  the  mode  introduced  by 
me  for  thoroughly  ventilating  the  soil  pipe  and  the  house 
drain,  each  by  means  of  a separate  shaft ; the  two  being 
joined  near  the  top,  as  shown  in  Pig.  3,  one  cowl  mounted 
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thereon  above  the  roof  can  then  be  made  to  suffice  for 
both. 

D is  the  inlet  by  which  external  air  is  led  into  the 
soil  pipe  immediately  above  my  patent  drain  trap  B, 


Fig.  l. 


thereby  admitting,  by  the  action  of  the  patent  cowl 
fixed  on  the  top  of  the  soil  pipe  carried  above  the  roof, 
of  a constant  current  of  fresh  air  through  it. 

The  “inlet”  for  fresh  air  to  the  soil  pipe  a little 
above  the  trap  on  the  basement,  may  be  by  a short  pipe 
for  that  express  purpose,  or  the  rain-water  pipe  from  the 
roof  may  be  employed.  The  “ inlet  ” to  the  drain  E 
may  be  a rain-water  pipe  from  the  roof  of  the  house  or 
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that  of  an  adjoining  building,  or  it  may  be  through  a 
grid  to  convey  also  surface  water  into  the  drain  at  ground 
level,  as  shown. 


D 


The  above  is  the  mode  introduced  by  the  Lever  trap,  patented 
1st  August,  1872,  as  exhibited  at  the  International  Exhibition  in  1874, 
and  afterwards  at  the  Sanitary  Exhibition  at  Glasgow  in  October  1874. 


The  conditions  to  be  dealt  with  vary  in  different 
houses,  and  great  care  is  therefore  necessary  in  arrang- 
ing the  details  so  as  to  ensure  the  thorough  efficiency  of 
the  system. 

The  gases  formed  in  the  drain  will  escape  therefrom 
at  the  lowest  point,  viz.  at  the  “ ventilator  ” (so  called) 
at  the  ground  level,  unless  the  cowl  be  used  to  make 
the  “ ventilator  ” always  an  “ inlet.”  From  actual 
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experience  we  are  able  to  certify  that  with  a 4:-inch 
Banner  ventilating  cowl  a constant  current  of  fresh  air 
can  be  made  to  course  along  a horizontal  drain  a 


The  above  shows  a simpler  trap  for  effecting  the  same  object  as 
that  shown  in  Fig.  2.  Patent  dated  2nd  July,  1S75,  No.  2401. 

distance  of  over  one  thousand  feet  while  the  sewage  is 
passing  down  it  in  the  opposite  direction. 

E shows  the  same  plan  applied  to  the  drain,  which  may 
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be  extended  to  the  sewer,  by  means  of  which  the  present 
road  or  street  “ventilators,”  so  called,  would  become 
inlets,  w'hereby  a constant  current  of  fresh  air  would  be 
created,  and,  accelerated  by  the  action  of  the  patentee’s 
cowl  fixed  on  the  top  of  a sufficient  number  of  shafts 
or  pipes  carried  up  outside  houses,  would  be  constantly 
maintained  throughout  not  only  the  house  and  street 
drains,  but  the  sewer  itself,  causing  the  whole  to  be 
always  as  pure,  comparatively,  as  are  the  pipes  within 
the  house  where  the  patentee’s  system  is  adopted  to 
ventilate  the  soil  pipe.  Kain  water  should  be  led  direct 
from  the  roof  through  the  sink  or  basement  trap  so  as 
to  flush  the  house  and  street  drains,  instead  of,  as 
now,  destroying  the  roads,  stopping  up  the  gullies 
with  detritus,  and  at  last  silting  up  the  main  sewer 
itself. 

As  self-preservation  is  the  first  law  of  nature,  every- 
thing in  the  way  of  sanitary  action  ought  not  to  be 
left  to  the  “ sanitary  authority.” 

On  the  principle,  “Take  care  of  the  pence,  the 
pounds  will  take  care  of  themselves,”  if  all  the  house 
drains  were  ventilated  outside  the  houses,  the  sewers, 
which  at  present  are  dangerous,  would  become  not 
ouly  innocuous,  but  would  cease  to  be  inconvenient. 
By  the  adoption  of  the  same  plan  vitiated  air  may  be 
drawn  from  any  room  in  a house  or  from  the  cabins, 
forecastles,  or  holds  of  ships. 

In  carrying  out  the  “ Banner  system  ” of  sanitation, 
as  a matter  of  choice,  the  author  prefers  to  use  his  own 
patented  appliances.  But  the  system  is  independent  in 
principle  of  any  special  appliances  ; for  in  the  words  of 
a very  eminent  sanitary  engineer,  “ it  is  not  a trap,  it 
is  not  a closet,  it  is  not  a cowl — it  is  a system.”  It 
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consists  of,  as  has  been  before  stated,  a tripartite 
arrangement  of  trap,  inlet  pipe,  and  exhaust  cowl; 
and  the  use  of  this  combined  arrangement  by  other 
parties  is  an  infringement  of  the  Banner  patented 
system ; but  on  this  subject  more  will  be  written 
later  on. 

It  is  only  in  very  exceptional  cases  that  either  of  the 
foregoing  traps  need  be  used,  but  the  author  thinks 
this  book  would  be  incomplete  if  he  omitted  to  give 
here  a full  description  of  both  of  them.  Beginning, 
then,  with  the  trap  (Fig.  4),  when  it  was  invented  it 
was  thought  that  to  prevent  the  inflow  of  gas  from  the 
sewer  into  the  house  was  the  chief  thing  required,  and 
this  was  found  to  be  impossible  with  the  ordinary  forms 
of  traps  then  in  use. 

Banner’s  patent  drain  trap  effected  that  most  im- 
portant object.  It  is  entirely  self-acting  and  always 
perfectly  air-tight ; it  flushes  clean  and  cannot  he  un- 
siphoned. The  arrangement  is  novel,  and  effectually 
prevents  at  all  times  the  escape  of  sewer  gas  into  the 
house,  while  it  dispenses  with  the  ordinary  forms  of  D 
and  other  traps  used  in  connection  with  water-closets, 
the  universally  acknowledged  inefficient  action  of  which 
is  a constant  source  of  danger.  The  very  construction 
of  D traps  prevents  a clearance  of  soil  from  them  ever 
being  effected,  and  they  therefore  become  generators  of 
impure  gas,  which  is  freely  admitted  through  the  “ con- 
tainer ” into  the  house  each  time  the  closet  is  used,  and 
the  gas  from  the  sewer  is  also  constantly  drawn  through 
them  and  through  faulty  pipes  into  the  house,  by  the 
varying  temperature  of  the  latter,  which  is  facilitated 
by  the  siphon  action  of  one  closet  upon  another  when 
there  are  more  than  one  in  a house.  D traps,  again, 


WHOLESOME  HOUSES. 


23 


often  become  “ choked  ” by  foreign  substances,  such  as 
hair,  cork,  &c.,  passing  into  them ; and  as  the  closet 
must  be  taken  down  before  the  D trap  can  be  got  at,  a 
plumber  has  to  be  employed,  and  great  expense  is  con- 
sequently incurred  before  the  obstruction  thus  created 
can  be  removed. 

In  a multitude  of  counsellors  there  may  be  wisdom, 
but  in  a multitude  of  traps  within  any  house  there  is 
absolute  danger ; for  it  is  now  admitted  that  with  soil- 
pipes  carried  above  the  roof,  and  merely  left  open  at  the 
top,  the  wdiole  system  of  closets,  traps,  and  soil  pipes 
■within  every  house  remains,  as  already  stated,  con- 
stantly full  of  sewer  gas  from  one  year’s  end  to  another, 
and  while  the  first  cost  of  so  many  traps  is  very  great, 
the  frequent  expense  incurred  in  trying  to  keep  them 
in  order  is  even  still  greater. 

By  the  employment  of  the  lever  trap  shown  in 
Fig.  4,  all  the  evils  from  sewer  gas  were  entirely 
obviated,  for  neither  pressure,  suction,  nor  siphon 
action  could  affect  it ; and  one  trap  fixed  like  a gas 
meter  inside  or  outside  the  house,  in  any  convenient 
place  in  the  basement,  was  sufficient  for  a house  con- 
taining several  closets. 

The  lever  trap  consists  of  a small  air-tight  chamber 
A,  of  cast  iron,  or  other  material,  fitted  with  a 4-inch 
inlet  pipe  B,  which  projects  several  inches  into  its 
interior  ; the  lower  end  of  this  inlet,  surrounded  by  an 
indiarubber  baud,  sprung  on  and  slightly  projecting 
beyond  the  end  of  the  pipe,  is  closed  and  made  air- 
tight by  a copper  cup  C,  of  peculiar  form,  which  is 
pressed  up  to  it  by  a suitable  weight  D mounted  upon 
a lever  fulcrumed  on  an  air-tight  centre,  and  having 
its  outer  end  bent  upwards  at  a right  angle.  The 
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weight  is  suspended  by  a link  on  the  raised  end  of  the 
lever,  and  is  so  arranged  that  when  the  pan  is  in  the 
act  of  tilting,  C,  the  centre  of  gravity  of  the  weight  D 

Fig.  4. 


The  patent  for  the  above  trap  is  dated  August  1,  1872,  No.  2303. 

is  brought  nearer  the  fulcrum,  thus  reducing  the  load 
and  allowing  the  pan  C to  remain  tilted,  without  at 
any  time  unsealing  the  trap,  till  it  is  thoroughly 
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flushed,  yet  retaining  sufficient  power  to  completely 
close  the  trap  again  after  flushing.  A series  of  holes 
in  the  raised  end  of  the  lever  permits  of  a proper 
adjustment  of  the  weight,  and  a bend  in  the  soil  pipe, 
just  above  the  trap,  breaks  the  force  of  the  water  reach- 
ing the  latter  from  above.  The  lower  part  of  the 
chamber  E is  formed  with  sloping  sides,  terminating  in 
an  outlet  in  connection  with  the  drain. 

Before  flushing,  the  cup,  when  full,  weighs  over 
15  lbs.,  while  the  utmost  weight  opposed  to  it  on  the 
lever  is  less  than  15  lbs. 

After  flushing,  the  cup  and  clean  water  left  in  it 
weigh  under  7 lbs.,  while  the  weight  on  the  lever  after 
flushing  is  over  7 lbs. 

The  column  of  water  in  the  soil  pipe  B,  Fig.  4, 
cannot  rise  more  than  12  inches  above  the  chamber, 
but  the  weight  on  the  end  of  the  lever  is  sufficient  to 
maintain  in  the  soil  pipe  a permanent  column  of  several 
inches  of  fresh  overflow  water,  besides  the  clean  water 
left  in  the  bottom  of  the  cup  after  each  thorough 
flushing,  till  the  closet  is  again  used  and  its  contents 
are  discharged  into  the  drain,  when  the  copper  pan 
filling  again  is  again  tilted  and  remains  down  suffi- 
ciently long  to  admit  of  a thorough  flushing  ( but  at  no 
time  unsealing  the  end  of  the  inlet  pipe,  as  will  be  seen 
from  the  dotted  lines  in  the  engraving,  which  shows  the 
pan  in  its  tilted  position),  after  which  the  trap  is 
brought  back  by  the  action  of  the  weighted  lever  to  its 
normal  position,  when,  besides  the  air-tight  valve  thus 
formed,  there  is  a water  seal  of  three  inches  in  the  cup, 
and  several  inches  up  the  soil  pipe. 

A small  piece  of  pipe  from  outside  the  house  to  a 
little  above  the  trap  may  be  safely  and  advantageously 
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used  to  lead  external  air  into  the  soil  pipe,  and  thus 
there  will  be  established  a constant  current  of  fresh 
air  throughout  all  the  pipes  between  the  trap  and  the 
cowl  fixed  on  the  soil  pipe  carried  above  the  roof  of  the 
house. 

A separate  pipe  may,  if  thought  desirable,  be  fixed 
into  the  chamber,  and  taken  up  above  the  roof  of  the 
house,  to  ventilate  the  drain,  as  shown  in  Fig.  2. 

This  is  a most  advantageous  form  of  trap  for  all  low- 
lying  districts,  where  there  is  danger,  in  times  of  flood  or 
high  water,  of  the  drains  returning  their  contents  into 
the  basements,  as  the  greater  the  pressure  of  the  return- 
ing sewage  matter  towards  the  chamber  below  the  trap, 
the  more  tightly  is  the  copper  pan  closed  against  'the 
end  of  the  soil  pipe  inlet,  so  that  no  flood-water,  sewage, 
or  sewer  gas  can  possibly  be  forced  past  it  into  the 
basement  or  any  other  part  of  the  house ; a desideratum 
which  cannot  be  obtained  by  any  other  trap. 

The  outer  end  of  the  lever  being  exposed  to  view,  in 
the  event  of  any  foreign  substance  causing  a stoppage, 
it  can  be  readily  remedied  by  a domestic  in  two  or  three 
very  simple  ways. 

Fig.  4 shows  the  cup  valve  in  the  position  it 
takes  while  flushing,  when  the  opening  is  increased 
from  the  diameter  of  the  inlet  pipe  above  it,  to  12 
inches. 

The  outlet  from  each  closet  is  so  arranged,  without 
being  trapped,  that  whatever  can  pass  through  it  will 
freely  pass  through  the  patent  trap  in  the  basement. 

In  Fig.  3 is  a diagram  of  another  house-drain  trap 
patented  by  me,  July  2nd,  1875,  No.  2101,  the 
“ Double  Dip  Trap.”  While  it  is  less  expensive,  having- 
no  movable  parts,  it  is  nevertheless  almost  as  effective  as 
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the  patent  lever  trap  for  the  complete  exclusion  of 
sewer  gas  from  the  house.  Its  great  advantages  over 
the  ordinary  siphon  or  dip  trap  are  manifold  and 
apparent ; like  the  lever  trap  already  described,  it  is 
self-acting,  always  air-tight,  flushes  clean,  and  cannot 
by  fair  usage  be  unsiphoned  by  any  action  whatever  of 
the  sewer  or  otherwise  ; it  may  be  used  to  ventilate  the 
soil  pipe  only,  or  the  sewer  or  cesspool  also ; or,  if  pre- 
ferred, only  the  soil  pipe  and  house  drain,  by  a pipe 
of  any  desired  diameter  led  from  it,  outside  or  inside 
the  house,  to  above  the  roof  and  having  a cowl  mounted 
thereon.  One  trap  in  the  basement,  inside  or  outside 
the  house,  will  suffice  for  each  soil  pipe  having  any 
number  of  closets,  and  placed  in  any  cupboard  or  recess, 
or  against  the  wall,  only  occupies  a distance  therefrom 
of  five  inches,  while  there  is  a vertical  fall  of  two  feet 
between  the  two  dips.  The  space  between  them,  which 
is  always  air-tight,  w'ould  hold,  if  it  could  be  filled  with 
water,  over  two  gallons,  the  weight  of  which  alone 
would  then  exercise  a downward  force  of  over  20  lbs.  on 
the  lower  dip,  while  the  fall  of  water  from  the  upper 
closets,  sometimes  as  much  as  40  or  50  feet,  will  always 
keep  the  upper  “ dip  ” completely  free  from  any  possi- 
bility of  the  slightest  impurity  ever  remaining  in  it  for 
a moment,  precisely  as  in  the  case  of  the  lever  trap. 
The  trap  is  larger  than  the  soil  pipe  to  be  carried  up 
from  it;  the  soil  pipe  may  be  curved  a little  just  above 
the  trap  if  desired,  but  the  direct  action  of  the  water 
falling  from  above  into  the  first  dip  ensures  its  being 
kept  thoroughly  clean  at  all  times.  The  admitted  ex- 
treme weakness  of  ordinary  siphon  gully  traps  is  not 
only  their  great  liability  to  be  unsiphoned  by  the  least 
suction  action  of  the  sewer,  as  well  as  in  many  other 
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ways,  but  where  they  can  be  placed  outside  houses,  for 
which  there  is  no  convenience  in  the  small  close  areas 
of  town  houses,  provision  has  necessarily  to  be  made  for 
frequently  cleansing  them  in  consequence  of  their  great 
liability  to  become  foul,  owing  to  the  greatly  diminished 
force  with  which  the  water,  &c.,  from  the  closets,  how- 
ever high  above,  dribbles  into  them  after  passing  a 
great  length  of  drain  pipe,  often  under  the  floor  of  the 
house,  horizontally  for  some  distance  before  the  siphon 
trap — probably  situated  under  an  open  grating  in  an 
area — is  reached.  Many  other  inconvenient  and  other- 
wise serious  objections  to  this  mode  of  trapping  are 
too  apparent  to  need  further  mention  here.  A very 
serious  one  is  forcibly  pointed  out  in  the  earlier  part  of 
this  book,  which  shows  that  the  sewer  gas  is  often 
forced  by  the  action  of  the  sewer  itself  through  the 
water  in  such  traps.  As  has  been  clearly  shown  by 
Dr.  Fergus,  of  Glasgow,  foul  matter  is  retained  in 
ordinary  traps,  and  consequent  decomposition  goes  on. 
The  inlet,  as  introduced  by  the  patentee,  to  convey 
external  air  to  the  foot  of  the  soil  pipe  just  above  the 
trap,  whether  used  without  or  in  conjunction  with  a 
ventilating  cowl  or  ventilator  above  the  roof,  for  the 
purpose  of  establishing  a constant  current  of  fresh  air 
throughout  the  whole  of  the  pipes  inside  or  outside  the 
house,  is  admitted  by  all  who  can  speak  authoritatively 
upon  such  a matter  to  be  a point  of  importance  and 
value,  constituting  a great  stride  in  sanitary  science. 
It  needs  no  charcoal  tray  or  other  nonsensical  con- 
trivance, such  as  is  by  some  said  to  be  necessary  for 
ordinary  siphon  traps,  to  prevent  the  escape  of  poisonous 
sewer  gas  at  the  ground  level  when  they  are  placed  in 
areas  outside  houses,  as  by  the  action  of  the  coni  above  the 
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roof,  the  “ inlet  ” in  this  system  is  always  really  an  inlet 
for  fresh  air,  and  never  an  outlet  for  sewer  gas. 

This  being  the  result  of  my  system,  I have  introduced 
and  patented  a simpler  and  much  cheaper  form  of  trap 
which  can  he  safely  used. 

In  Figs.  6,  7,  and  8 * are  sections  of  single  dip  traps 
for  the  foot  of  a soil  pipe.  By  their  use  both  the  house 
drain  and  the  soil  pipe  can  be  ventilated,  iuside  or 
Fig.  6.  Fig.  7.  Fig-  S. 

Cju&  a 6 !£  -z  z 


outside  the  house,  without  any  of  the  impure  or  solid 
matters,  which  of  necessity  must  pass  through  them, 
being  exposed  for  a moment,  while  the  movable  cover 
plate  affords  ready  means  for  cleansing,  in  case  such 
should  at  any  time  become  necessary ; but  as  the  closets 
are  so  many  feet  above  them,  they  are  practically  always 
self-cleansing,  and  are  the  only  patent  traps  for  inside 
the  house  having  the  advantage  of  a direct  fall  of  several 
feet  into  them. 

It  may  be  not  unreasonably  asked  which  of  all  these 
traps  is  the  one  finally  recommended.  Circumstances 
alone  can  answer  this  question.  In  most  cases  it  will 
be  perfectly  safe  to  employ  the  simplest  form  of  trap. 

* These  traps  are  made  of  superior  earthenware  and  of  iron,  which 
may  be  had  rendered  rustless  by  the  Bower-Barff  process. 
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But  cases  sometimes  occur,  as  when  the  sewer  forms  a 
cul  de  sac,  that  the  more  expensive  trap  had  best  be  used. 

Having  described  the  traps  in  detail  and  with  them 
the  inlet,  the  third  adjunct  to  the  Banner  system  is  the 
cowl.  Of  patent  cowls  and  ventilators  the  inventor 
has  several  varieties,  and  as  with  the  traps,  each  has 
its  special  advantages  and  each  may  be  relied  upon  to 
thoroughly  perform  its  work. 

The  very  great  advantage  of  a foul-air-withdrawing 
cowl  being  mounted  on  the  soil  pipe  above  the  roof  is, 
that  it  ensures  at  all  times  a current  of  fresh  air  up  the 
soil  pipe,  while  without  it  the  wind  would  blow  down 
• any  pipe  open  at  the  top,  and  then  the  most  poisonous 
sewer  gas  which  passes  the  water  in  an  ordinary  trap  or 
“ disconnection  ” would  be  forced  out  at  the  intended 
inlet,  to  the  great  danger  of  persons  on  the  basement 
floor,  or  at  open  windows. 

This  most  important  fact  must  never  be  lost  sight  of 
— gas  from  a sewer  or  drain  cannot,  unassisted,  eise 

UP  A VERTICAL  SHAFT. 

In  confirmation  of  this  I may  refer  to  the  following 
experiments  Professor  von  Pettenkofer  has  made  re- 
specting the  motion  of  air  in  drains: — 

“ The  Motion  of  Air  in  Drains. — For  the  healthiness  of  dwellings 
it  is  obviously  an  important  question  whether  the  air  of  the  drains, 
charged  with  vapours  and  small  organisms,  moves  upwards  or 
downwards.  At  the  instance  of  Professor  von  Pettenkofer,  Herr 
von  Rozsahegyi  has  recently  made  experiments  as  to  this  in  the 
Ludwig  and  Max  suburb  of  Munich,  using  sometimes  vapour  of 
sal-ammoniac,  sometimes  smoke  from  flames,  sometimes  sulphu- 
retted hydrogen  gas,  as  indicators  of  the  direction  of  the  air-motion, 
while  the  strength  of  the  draught  was  measured  with  a Recknagel 
anemometer.  The  principal  results  of  the  inquiry  are  these : — The 
motion  of  the  air  in  the  Munich  drains  is  much  more  downwards 
than  upwards.  The  draught  in  the  lower  portion  of  the  drain 
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system  is  stronger  than  in  the  upper.  Upward  currents  occur  hut 
very  seldom,  and  they  are  limited  to  very  short  portions  of  the 
drains.  The  prevailing  direction  of  the  wind  has  no  marked  influ- 
ence on  the  direction  and  velocity  of  the  air-current  in  drains. 
The  temperature  of  the  drain  air  was,  on  an  average,  3 ’ 2°  to  5 * 6°  C . 
lower  than  that  in  the  open  air,  hut  the  observed  air-movements  in 
the  drains  are  not  explained  hy  this.  Where  house  drains  join 
street  drains  the  air  goes  oftener  outwards  than  inwards,  and  this 
partial  movement  is  also  independent  of  the  prevailing  wind  direc- 
tion. The  out  and  in  motion  at  such  places  is  not  constant,  hut 
variable.  Through  these  junctions,  when  near  the  houses,  an 
exchange  of  air  may  occur  between  one  house  and  another,  if  effi- 
cient water  traps  are  wanting.  The  predominant  downward  air- 
current  appears  to  he  due  simply  to  the  current  of  liquid  matter. 
The  experiments  are  to  he  repeated  in  winter,  when  the  tempera- 
ture in  the  drains  is  higher  than  that  in  the  open  air.” 

The  patent  for  the  first  Banner  cowl  is  dated  October 
5th,  1874,  No.  3400.  For  a full  detailed  and  scientific 
description  of  it  see  p.  90  in  the  Appendix.  The  small 
sizes  were  specially  designed  for  soil  pipes  and  drains. 
Used  with  an  “inlet”  it  would  be  useful ; without  such 
inlet  no  cowl  can  be  of  any  use.  It  is  here  necessary 
to  give  a caution  against  the  use  of  any  weak  or  spurious 
imitations  of  the  original  Banner  cowl ; for  it  is  well  to 
bear  in  mind  what  has  been  very  appropriately  said, 
that — 

“A  new  invention  is  brought  before  the  public  and  commands 
success.  A score  of  abominable  imitations  are  immediately  intro- 
duced by  the  unscrupulous,  who  in  copying  the  original  closely 
enough  to  deceive  the  public,  and  yet  not  so  exactly  as  to  infringe 
upon  legal  rights,  exercise  an  ingenuity  that  employed  in  an 
original  channel  could  not  fail  to  secure  reputation  and  profit.” 

Each  Banner  cowl  is  numbered,  and  has  affixed  to  it 
a brass  label  bearing  the  words  “ Banner’s  Patent 
Ventilating  Cowl.”  This  novel  ventilating  apparatus 
supplies  the  want  of  the  age,  and  should  be  used  uni- 
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versally.  It  is  inexpensive,  and  though  it  is  simple  in 
construction,  its  action  is  so  important  and  effectual 
that  no  house  having  a water-closet  in  it  should  be 
without  one  fixed  on  the  soil  pipe  and  carried  above  the 
roof,  as  well  as  one  on  a pipe  or  shaft  led  from  the 
drain  to  ventilate  it.  It  will  be  found  most  useful  in 
many  other  ways,  to  draw  off  vitiated  air  from  heated 
rooms  in  public  buildings,  banks,  offices,  schools, 
stables,  granaries,  washhouses,  ships’  holds  in  which 
cargoes,  alive  or  otherwise,  are  liable  to  become  over- 
heated, and  from  the  cabins  and  forecastles  of  vessels ; 
also  smoke  and  heated  air  from  railway  carriages,  &c. 

The  great  use  of  this  cowl  is  not  only  to  draw  off 
foul  air  and  prevent  down  draught  at  all  times,  but 
especially  to  do  both  when  most  needed;  viz.  during 
high  winds  or  gales  when,  without  it,  all  the  mere 
outlets  in  the  shafts  above  the  roof  become  closed, 
owing  to  the  greater  external  pressure  of  the  wind, 
which  not  only  prevents  the  foul  air  escaping  at  such 
outlets  then,  but,  by  causing  increased  pressure  from  all 
points  within  the  sewer  and  street  drains,  forces  the  gas 
thus  locked  into  them,  through  defective  traps,  into  the 
houses. 

Its  action  is  as  follows  (see  Fig.  9)  : The  larger  end 
of  a funnel-shaped  tube  A1,  placed  horizontally,  is 
always  directed  towards  the  wind,  and  a current  of  air 
passing  in  there,  is  pressed  forward  through  the  annular 
space  between  the  two  cylinders  A,  B,  and  when  it 
reaches  the  end  of  the  inner  one  B it  expands  all  round 
it,  and  in  its  passage  out  at  the  smaller  end  of  A A a 
vacuum  is  created  round  the  point  of  the  inner  cylinder 
B,  which  by  suction  draws  out  its  contents  into  the 
open  air,  and  thus  induces  an  upward  current  of  air 
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from  the  shaft  or  pipe  leading  from  the  place  to  be 
ventilated. 

To  be  effectual,  an  inlet  for  admission  of  fresh  air 
into  the  soil  pipe,  a little  above  the  trap  on  the  base- 
ment, is  indispensable ; and  the  annular  space  between 


Fig.  9. 


the  tubes  of  the  cowl  itself,  as  well  as  the  length 
of  the  latter,  must  be  in  certain  proportion  to  their 
sizes. 

By  the  adoption  of  this  simple  apparatus  in  conjunc- 
tion with  Arnott’s  ventilators,  a most  beneficial  effect  is 
obtained. 

The  cowl-testing  experiments'  at  Kew  have  been  so 
adversely  criticised  and  censured  that  it  is  hardly 
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necessary  to  refer  to  them  again.  The  Banner  cowl 
was  not  one  of  those  experimented  upon,  therefore  the 
author  can  speak  more  freely  on  the  subject.  It  is 
now  universally  considered  that  the  whole  affair  was 
Fig.  10.  Fig.  11. 


New  design  of  Cowl  and  Trade  Mark.  Down  Draught  Cowl. 

useless,  and  the  judges  themselves  have  admitted  that 
the  results  obtained  by  them  were  not  satisfactory. 

The  officers  of  the  Metropolitan  Board  of  Works 
made  some  independent  experiments  with  several  kinds 
of  cowls,  and  the  result  was  that  the  Banner  cowl 
showed  an  excess  over  an  open  shaft  in  24  hours  of 
144,000  'feet,  and  over  two  rival  cowls  of  97,920  and 
270,720  feet  respectively.  The  fixed  ventilators  are  all 
so  constructed  as  to  induce  the  swiftest  current  of  air 
possible,  and  are  constant  in  their  action. 

I received  the  following  from  Mr.  H.  H.  Collins, 
F.R.I.B.A. : — 

“ 61,  Old  Broad  Street,  July  22, 1878. 

“ I have  used  the  two  cowls,  and  it  will  be  interesting,  perhaps, 
to  you  to  know  that,  in  seeking  to  ascertain  what  ascensional  power 
my  ventilating  tube  had  before  your  cowls  were  fixed  on,  I disco- 
vered a direct  down  draught;  but  immediately  upon  putting  on 
your  cowls  the  smoke  ascended  with  the  same  rapidity  that  it  did 
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when  I tried  it  at  your  Brighton  residence,  and,  indeed,  as  I have 
invariably  found  to  be  the  case.  It  is  very  necessary  that  you 
should  publicly  refute  the  false  notion  which  the  imperfect  experi- 
ments at  Kew  have  created,  because  I know  that  only  last  Friday 
your  cowl  was  intended  to  be  used,  not  by  me,  but  by  a builder, 
and  the  man  laughed  at  the  idea  of  using  it,  and  referred  the 
builder  to  the  letter  in  the  Times.  Unfortunately,  people  read 
with  their  eyes  open  but  with  their  minds  firmly  closed,  and  no 
inquiry  seems  to  be  made  whether  effects  are  due  to  right  causes  or 
whether  the  authority  is  worthy  of  credence.  I believe  in  your 
cowls,  and  I think  that  probably  I am  as  impartial  a judge  as  can 
be  had,  because  I candidly  confess  that  if  I knew  a better  cowl  I 
would  most  certainly  employ  it  in  preference  to  yours. 

(Signed)  “ H.  H.  Collins.” 

In  order  to  assist  in  overcoming  tlie  great  indifference 
whicli  unfortunately  prevails  to  so  grievous  an  extent 
in  the  minds  of  the  community  to  the  adoption  of  the 
new  system  of  sanitation,  from  the  uncertainty  as  to 
whom  they  can  rely  upon  to  have  no  more  than  the 
simple  alterations  and  really  necessary  work  carried 
out  properly,  I will  here  point  out  the  great  difference 
between  the  old  and  the  new  mode  of  dealing  with  the 
drains  and  soil  pipes  of  houses,  and  which  is  clearly 
shown  in  the  following  illustrations  (see  page  37) : — ■ 

Fig.  12  shows  the  very  dangerous  way  in  which  the 
drains  and  soil  pipes  of  houses  were  almost  invariably 
trapped,  &c.,  prior  to  1875.  Both  being  loaded  with 
sewage,  and  brimful  always  of  sewer  gas,  in  consequence 
of  a total  absence  of  effectual  ventilation  in  either — the 
dreadful  result  produced  by  hot  water  passing  through 
them  can  readily  be  estimated.  Fig.  13  shows  the 
system  which  had  been  in  use  at  my  own  house  for  some 
time  before  I introduced  it  as  previously  stated ; and 
before  this  time,  it  may  be  safely  asserted,  that  such  a 
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thing  as  a thoroughly  clean  and  ventilated  house  drain 
and  soil  pipe  was  not  known.  By  this  method,  instead  of 
the  drain  and  soil  pipes  of  houses  being  coated  with 
filth  and  full  to  the  brim  of  sewer  gas  (as  shown  in 
Fig.  12),  they  are  kept  clean,  and  there  is  a constant 
current  of  fresh  air  made  to  pass  through  them  at  all 
times  (as  shown  in  Fig.  13). 

According  to  the  Builder  for  Nov.  26,  1881,  there  are 
now  considerably  more  than  three  times  as  many  inha- 
bited houses  in  England  and  Wales  as  there  were  in  the 
year  1800 ; while  between  April  4th,  1871,  and  April 
3rd,  1881,  575,000  had  been  added  to  the  number  of 
such  dwellings. 

The  main  obstacle  to  the  adoption  of  my  system  is  no 
doubt  for  the  reason  before  stated.  It  is,  however, 
increased  by  the  unwillingness  of  plumbers  to  apply  it, 
because  they  fancy  it  would  be  to  their  interest  to  con- 
tinue the  old  plan,  which,  dangerous  as  it  certainly  is 
to  the  occupiers  of  houses,  is  doubtless  a constant  source 
of  profit  to  the  former  in  various  ways.  But  as  there  are 
millions  of  houses  which  require  the  application  of  the 
new  system  of  sanitation,  plumbers  need  be  in  no  fear 
of  not  being  fully  occupied. 

All  that  need  be  done  to  render  a house  safe  against 
typhoid  and  other  filth  fevers  is  to  have  a trap  of  any 
simple  kind  against  the  sewer  in  the  drain,  with  a 
proper  3-inch  inlet  for  fresh  air,  and  a Banner 
ventilating  cowl  on  the  top  of  the  soil  pipe  above  the 
roof. 

The  cost  of  applying  the  Banner  system  of  sanitation, 
including  a Banner  ventilating  cowl,  with  proper  inlet 
for  fresh  air,  to  a house  in  which  there  are  no  special 
defects,  and  in  which  there  is  one  closet,  and  having  a 
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Fig.  12. 

THE  ORDINARY  METHOD. 

"HEWING  THE'DEFEGIIVE  K DANCER0U9 
CONDITION  IN  WHICH  MOST  HOUSES  ABE 


S< 


Fig.  13. 

THE  A BANNER  SYSTEM. 
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trap  in  the  drain  or  at  the  foot  of  the  soil  pipe,  and  the 
latter  is  carried  above  the  roof,  would  generally  not 
exceed  51.  This  does  not  include  the  cost  of  removing 
the  trap  from  below  the  closet  and  refixing  the  closet  to 
the  soil  pipe,  which  would  cost  about  40s.  or  50s.  each, 
and  which  for  mere  safety  is  not  absolutely  necessary 
if  there  be  a proper  supply  of  water.  This  refers  to  the 
soil  pipe  and  closet  only,  which  are  generally  the  chief 
sources  of  danger,  and  any  respectable  and  careful 
builder  and  plumber  can  do  the  necessary  work.  The 
whole  expense  would  vary  with  the  size  of  the  house, 
and  the  “ conditions  ” as  existing,  which  may  have  to  be 
dealt  with,  being  faulty  or  otherwise. 


CHAPTER  Y. 

WATER-CLOSETS. 

With  water-closets  as  heretofore  generally  constructed 
much  inconvenience  arises  in  the  case  of  pan-closets 
owing  to  an  offensive  incrustation  or  deposit  which 
occurs  on  the  inside  of  the  container  itself  and  the 
back  of  the  basin  near  its  lower  opening  into  the  pan, 
as  well  as  on  the  inside  and  outside  of  the  pan  itself ; 
and  in  the  case  of  valve  closets,  in  consequence  of  the 
handle  being  put  down  or  allowed  to  descend  before  the 
contents  of  the  basin  have  passed  out  of  it,  and  com- 
plete closing  of  the  valve  being  then  prevented  by 
paper  or  other  obstruction  so  that  no  water  is  retained 
in  the  basin  or  closet. 

Water-closets  are  often  destroyed  by  reason  of  the 
overflow  valve  being  burst  in  frosty  weather,  and  at 
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other  times  the  siphon  trap  in  it  is  not  charged,  and  if 
charged  is  constantly  unsiphoned,  and  so  leaves  an 
open  way  for  foul  gas  to  enter  the  house. 

The  closet  which  jl  have  patented  is  designed  to 
obviate  these  inconveniences  and  to  afford  ready  in- 
spection for  cleansing  purposes,  &c.  For  accomplishing 
this  object  I construct  the  closets  in  parts,  so  arranged 
that  any  person  or  servant  can  readily  take  apart,  or 
separate,  cleanse,  and  replace  the  whole. 

The  receiver  is  made  in  one  piece  of  white  earthen- 
ware with  inlet  for  water  and  flushing  rim  A (see 
Fig.  15);  below  this  rim  is  a channel  B for  containing 
water,  and  the  basin  C is  made  with  a turnover  rim  E 


Fig.  14. 


W.C.  complete,  with  Patent  Lock  Regulator  and  Valve. 

at  top  to  dip  into  this  channel,  which  forms  a her- 
metically sealed  joint ; at  the  same  time  the  basin  can 
be  easily  removed,  which  is  a distinctive  feature  in  this 
invention.  The  saucer  F is  also  of  earthenware,  and  is 
fitted  on  a metal  bush  H,  which  fits  into  a slot  I in  the 
axle.  The  axle  being  short  is  not  liable  to  get  broken 
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as  is  the  case  in  other  closets.  The  dotted  lines  in 
Fig.  15  indicate  the  position  the  saucer  F assumes  when 
the  handle  is  raised  so  as  to  discharge  the  contents  of 
the  saucer  through  the  outlet  M.  The  whole  apparatus 
may  be  thoroughly  ventilated  by  an  outlet  arm  as  shown 
in  Fig.  14. 

A little  extra  expenditure  on  the  closet  will  be  amply 
repaid  in  the  future,  only  it  must  be  borne  in  mind  that 
it  does  not  necessarily  follow  that  the  most  costly  closet 


Fig.  15. 


Section  of  Closet. 


is  the  best.  Of  course  a water-closet  requires  water, 
the  more  the  better,  but  in  some  towns  the  supply  to 
a closet  is  unfortunately  restricted  by  the  water  com- 
panies. This  tyranny  should  be  abolished,  and  the 
water  actually  used  in  a house  should  be  ascertained 
and  paid  for  by  meter,  but  so  long  as  legal  enactments 
admit  of  this  grievance  especial  care  must  be  taken 
to  select  a closet  in  which  this  regulated  supply  is  not 
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wasted  and  frittered  away.  One  thing  can  be  done 
even  where  a water-waste  preventer  must  be  used.  The 
closet  can  be  flushed  a second  time,  so,  care  being  taken 
to  select  a closet,  without  any  objectionable  encum- 
brance or  addition  of  the  nature  of  a trap  at  its  base, 


Fig.  16. 


Section  and  movable  parts. 


one  that  will  flush  clean  and  which  from  its  shape  will 
not  readily  soil  as  it  is  used,  a site  should  be  chosen  as 
near  the  outside  walls  and  the  soil  pipe  as  possible. 
The  shorter  the  length  of  any  drain  in  any  house  the 
better.  When  the  Banner  system  of  ventilating  the 
soil  pipes  is  honestly  and  fairly  carried  out,  there  is  no 
necessity  whatever  for  any  trap  under  the  closet ; this 
is  one  of  the  great  advantages  of  the  Banner  system,  as 
it  enables  traps  at  the  base  of  closets  to  be  safely  dis- 
pensed with.  It  must  be  remembered  that  these  traps 
are  invariably  miniature  cesspools.  It  is  only  in  very 
exceptional  cases  that  a trap  can  be  tolerated  under 
any  closet  and  then  it  should  be  of  the  simplest  form 
possible. 
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It  is  of  the  utmost  importance  that  all  the  plumber’s 
work  connected  with  a closet  should  be  well  and 
honestly  done,  and  every  closet-seat  should  be  hinged 
so  as  to  allow  of  ready  inspection  whenever  required. 
The  same  as  to  all  drains  and  pipes,  especially  within  a 
house.  A good  deal  of  controversy  has  lately  arisen  as 
to  whether  soil  pipes  should  invariably  be  within  or 
outside  a house.  This  is  not  a question  which  can  be 
decided  except  with  regard  to  the  especial  circumstances 
or  conditions  of  each  case.  There  are  advantages  peculiar 
to  each  system,  and  on  the  whole,  with  properly 
executed  work,  the  inside  arrangement  is  to  be  preferred. 
With  the  severe  winters  of  late  experienced,  outside 
pipes  are  liable  to  freeze,  and  this  occurring,  the 
nuisance,  inconvenience,  and  expense  which  it  entails 
are  very  great.  On  the  other  hand,  it  is  asserted 
that  there  is  always  at  least  a chance  of  leakage  in  the 
case  of  indoor  soil  pipes.  This  will  be  the  result  of 
bad  workmanship,  but  even  if  such  a thing  should 
occur  in  a house  ventilated  on  the  Banner  constant 
current  system  the  danger  would  be  infinitesimal.  Both 
sink  and  waste  lavatory  pipes  must  all  be  trapped  in  the 
simplest  manner.  This  has  been  urged  by  opponents 
as  a departure  from  the  “ system.”  It  is  no  such  thing, 
it  is  merely  done  to  make  sure  that  the  ventilating 
current  shall  commence  at  the  inlet  next  to  the  one 
sentinel  trap  and  not  be  weakened  by  other  inlets  on 
the  way.  Other  contrivances  than  a bend  in  the  pipe 
could  be  devised,  but  a siphon  trap  is  the  simplest,  care 
being  taken  that  it  shall  remain  charged.  The  Banner 
system  is  essentially  a one  trap  method,  and  to  call 
these  minor  matters  departures  from  the  system  is  a 
mere  cavil. 


WHOLESOME  HOUSES. 


43 


Borrowing  the  words  from  Dr.  Carpenter,  by  the 
Banner  system  “a  continuous  current  carries  away  the 
sewer-gases  before  they  are  concentrated  enough  to  do 
harm.”  Indeed,  in  the  completest  form  of  the  Banner 
system  no  sewer  gases  can  exist  in  the  drains  or  soil- 
pipes  at  all ; the  house  drains  being  well  laid  no  sewage 
gas  is  generated,  and  to  make  certainty  doubly  sure,  a 
current  of  fresh  air  is  always  passing  up  both  them  and 
the  soil  pipes.  Even  in  the  case  of  imperfect  drains  the 
Banner  system  minimises  the  danger,  whilst  in  newly 
modelled  good  work  it  absolutely  renders  it  nil,  for,  as 
the  Builder  says,  “it  is  like  turning  a stream  of  clean 
water  through  a muddy  channel,  carrying  away  all 
impurities  with  it.” 


CHAPTER  VI. 

RIVAL  SYSTEMS. 

In  reviewing  the  first  edition  of  my  treatise  on  ‘ Whole- 
some Houses,’  the  Sanitary  Record  called  attention  to 
its  non-controversial  character,  and  remarks  that— 

“ This  is  all  the  more  praiseworthy  since  only  recently  a writer  in 
the  Times,  in  reviewing  the  model  bye-laws  lately  issued  by  the 
Local  Government  Board,  while  lauding  the  system  now  under 
review  to  the  skies,  went  pointedly  out  of  his  way  to  attribute  it  to 
Mr.  Rawlinson,  C.B.  Mr.  Rogers  Field’s  advocacy  of  the  system 
dates,  we  believe,  from  the  day  he  inspected  the  * Banner  system  ’ 
during  the  meeting  of  the  Social  Science  Association  at  Brighton  in 
1875.  Mr.  Banner  must  fight  his  own  legal  battles,  but,  as  a matter 
of  moral  fairness,  we  again  express  our  belief  that  the  system  advocated 
in  ‘Wholesome  Houses’  was  first  made  public  by  Mr.  Banner.” 

There  is  no  doubt  but  that  what  is  so  honourably 
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stated  by  the  Sanitary  Record  is  actually  and  sub- 
stantially true.  Before  the  date  of  the  Banner  patents, 
all  that  had  been  done  was  in  the  direction  of  trapping. 
Firstly,  mere  trapping  with  a large  trap  was  resorted 
to,  and  then,  finding  that  no  mere  water  trap  was 
effectual  as  against  sewer  gas,  an  outside  trap  of  simple 
construction  with  an  air  break  was  recommended,  as  a 
certain  preventive  against  sewer  gas.  This  plan  had 
for  its  first  and  almost  simultaneous  advocates  Professor 
Reynolds,  F.R.S.,  Fellow  and  Professor  of  Engineering 
at  Owens  College  (now  Queen’s  University),  Manchester, 
Dr.  Syson,  then  Medical  Officer  of  Health  for  Salford, 
and  Mr.  Molesworth,  Coroner  for  Rochdale.  Dr.  Syson 
and  Mr.  Molesworth  both  show  an  inlet  and  an  outlet  in 
their  plans  published  in  1872,  but  Dr.  Syson  has  pub- 
licly disclaimed  all  intention  to  ventilate,  the  existence 
of  inlet  and  outlet  being  accidental.  In  Mr.  Moles- 
worth’s  case,  from  his  circular  there  does  certainly  seem 
to  have  been  an  intention  to  ventilate,  but  at  the  most 
the  plan  is  identical  with  Dr.  Syson’s  and  merely  affords 
an  inlet  and  an  outlet.  Rather  curiously,  all  these 
three  gentlemen  resided  near  each  other,  and  although 
Professor  Reynolds’  plan  does  not  attempt  to  provide 
ventilation,  yet  in  the  trap  and  open-air  break  there  is 
the  strongest  family  likeness. 

A patent  has  been  granted  to  me  for  my  system  in 
America.  I applied  for  three  patents  there  as  they 
were  granted  here,  viz.  for  the  lever  trap,  the  venti- 
lating cowl,  and  for  the  double  dip  trap,  including  the 
combination  of  any  trap  with  inlet  to  soil  pipe  a little 
above  the  trap,  and  an  exhaust  cowl.  The  two  first 
were  granted  at  once ; and  the  third,  for  the  combination, 
&c.,  the  examiners  at  first  objected  to,  as  in  their 
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opinion  part  of  the  combined  arrangement  had  been 
anticipated  by  previous  patents,  but  after  an  inquiry 
which  lasted  for  several  months  the  objections  of  these 
officials  were  shown  to  be  groundless,  and  the  patent 
was  granted  to  me  on  the  20th  of  February,  1877, 
No.  187,503. 

During  the  Brighton  Congress,  in  October,  1875, 
when  I first  notified  my  new  system  to  the  public,  a 
large  number  of  the  leading  sanitarians  of  England 
visited  my  house  and  examined  the  method.  Among 
these  gentlemen  were  Mr.  Eassie,  C.E.,  Mr.  Rogers 
Field,  Mr.  H.  H.  Collins,  Mr.  Somers  Clarke,  jun.,  Dr. 
Farre,  Dr.  Hardwick,  Dr.  Richardson,  Dr.  Ryalls,  Mr. 
Lewis  Angell,  and  a host  of  experienced  medical  officers 
of  health,  as  Drs.  Haviland,  Robinson,  Syson,  Fussell, 
Taaffe,  Kebbell,  &c.,  and  not  one  of  these  gentlemen 
raised  the  slightest  question  as  to  the  novelty  of  the 
invention,  and  not  one  had  even  seen  the  triple  com- 
bination before,  and  now  it  has  become  a sanitary 
axiom. 

In  confirmation  of  this  statement  I may  refer  my 
readers  to  the  following  letter,  published  by  Professor 
Fleeming  Jenkin  in  the  Sanitary  Record  on  the  23rd  of 
February,  1877,  viz. : — 

“THE  VENTILATION  OF  HOUSE  DRAINS. 

“(  To  the  Editor  of  the  Sanitary  Record.) 

“Sir, — I see  many  letters  concerning  the  ventilation  of  house 
drains  in  your  paper,  and  the  great  majority  of  your  correspondents 
seem  to  take  it  for  granted  that  it  is  desirable  to  force  as  much  air 
as  possible  through  these  drains.  I have  no  wish  to  write  dog- 
matically on  the  subject,  hut  I should  he  very  glad  if  some  of  your 
correspondents  would  tell  me  whether  there  is  any  experimental 
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proof  of  the  advantage  to  he  derived  from  this  system  as  compared 
with  that  of  simply  putting  the  house  drain  in  communication  with 
the  external  air  hy  one  opening.  Up  to  the  present  time,  my  own 
practice  and  teaching  has  been  that  this  single  communication  was 
sufficient.  The  two  methods  have  distinct  objects  in  view.  When 
I ventilate  hy  means  of  a single  opening,  I only  work  thereby  to 
prevent  any  excessive  pressure  in  the  drain  hy  which  gases  may  he 
forced  past  traps.  I know  hy  experimental  evidence,  as  well  as  by 
theory,  that  if  I do  not  take  this  precaution  foul  air  will  frequently 
pass  into  the  house  from  the  drain.  The  advocates  of  two  open- 
ings secure  the  advantage  given  hy  one  opening,  hut  they  aim  at 
much  more,  they  wish  so  to  purify  the  drain  hy  passing  air  through 
it,  that  no  foul  air  can  ever  he  generated  ; indeed,  they  seem  to  aim 
at  making  the  inside  of  the  drain  at  least  as  sweet  and  wholesome 
as  any  room  in  the  house.  This  at  first  sight  seems  very  desirable, 
and  it  must  he  remembered  that  we  buy  every  increase  of  purity  in 
the  drain  hy  a decrease  in  the  purity  of  the  air  round  our  houses. 
Earth,  not  air,  seems  to  me  the  true  purifying  agent ; earth  is 
benefited  hy  that  which  ruins  air.  Certainly  our  street  sewers 
ought  not  to  he  ventilated  by  having  volumes  of  air  passed  through 
them ; an  open  ditch  would,  on  this  principle,  he  the  best  sewer. 
Perhaps  some  engineers  might  accept  this  conclusion.  All  who  do 
not  should  hesitate  before  they  apply  to  house  drains  a treatment 
which  they  would  not  apply  to  main  drains.  I am  prepared  to 
change  my  present  opinion  if  it  can  be  shown  that  in  houses  which 
have  been  well  drained  with  pipes  ventilated  on  the  single  opening 
system,  had  smells  and  illness  have  prevailed  until  the  second 
opening  was  added;  or  still  better,  if  it  can  he  shown  that  the 
death-rate  in  a district  has  been  altered  hy  the  addition  of  the 
second  opening.  A 'priori  reasoning  will  not  convince  me.  I 
doubt,  the  possibility  of  absolutely  sweetening  any  drain.  I do  not 
think  well-constructed  drains  are  very  foul  even  when  there  is  no 
draught  through  them  ; I hesitate  at  the  idea  of  blowing  through  a 
house  drain  lest  I should  blow  some  gas  where  I do  not  want  to 
blow  it,  and  I object  to  the  contamination  of  air  resulting  from  its 
use  as  a disinfectant. 

“ In  fact,  sir,  I believe  that  the  sanitary  engineer  has  no  greater 
enemies  than  his  enthusiastic  supporters.  Knowing  as  I know  the 
shocking  defects  of  our  present  house  drainage  resulting  from  neglect 
of  the  very  simplest  rules,  I feel  a little  irritation  when  reading  of 
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schemes  for  a hygeiopolis  with  its  fantastic  precautions  against 
some  millionth  of  a grain  of  danger. 

! “ Fleehing  Jenkin, 

“ Professor  of  Engineering  in  the  University  of  Edinburgh.” 

According  to  the  Registrar-General's  reports  con- 
cerning sanitary  progress,  published  in  September 
1881,  the  fever  death-rate  per  1000  in  1874  was  -59 ; 
1875,  -55;  1876,  -45;  1877,  *41;  1878,  -42;  and 
1879,  -30. 

Guy’s  Hospital  was  the  first  large  institution  at 
which  my  system  was  carried  out,  in  1876  (Fig.  17). 
It  was  afterwards  used  at  Burghley,  the  residence  of 
the  Marquis  of  Exeter,  and  has  since  been  adopted  at 
a vast  number  of  other  houses,  besides  at  hospitals, 
various  philanthropic  institutions,  colleges,  schools, 
clubs,  hotels,  banks,  co-operative,  and  other  large 
premises  belonging  both  to  corporations  and  private 
individuals. 

Mr.  Rogers  Field,  as  good  an  authority  as  can  be 
found,  recently  stated  at  the  Hall  of  the  Royal  Institute 
of  British  Architects  that  what  is  known  as  the  “ opened- 
up  ” soil  pipe  is  new  in  practice,  and  that  he  himself 
had  only  adopted  it  for  about  six  years.  Mr.  E.  Turner 
informed  me  that  my  patented  combination  was 
previously  unknown  to  him,  and  he  has  subsequently 
stated — 

“ I have  no  hesitation  in  expressing  my  own  opinion  that  the 
ventilation  of  the  trap  and  soil  pipe,  by  means  of  a pipe  of  adequate 
size,  with  air-tight  joints,  carried  above  the  roof  with  a cowl,  or 
more  properly  an  exhaust  ventilator,  with,  of  course,  a proper  inlet 
for  air,  or  a ventilating  trap,  judiciously  placed  according  to  varying 
circumstances,  is  the  best  plan  that  has  yet  been  devised  for  pre- 
venting sewer  gas  from  entering  houses. 
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Fig.  17. 


A.  Inlet  to  admission  air  shaft  to  drain. 
33.  Outlet  to  extraction  shaft  from  drain. 

D.  Drain. 

C.  Outlet  for  air  from  soil  pipe. 

E.  Inlet  for  fresh  air  to  soil  pipe. 

S.  Soil  pipe. 

Y.  Surface  trap. 

Z.  Trapless  closet. 
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Dr.  Syson  also  observed  that,  until  I introduced  my 
system,  “ the  endeavours  of  all  sanitary  reformers  were 
confined  to  trapping,  with,  amongst  the  most  advanced, 
an  outside  open-air  break,”  while  Major  Seddon  has 
still  more  favourably  expressed  his  opinion  in  favour  of 
my  method  by  saying  that,  “ in  justice  to  Mr.  Banner, 
the  greatest  possible  credit  is  due  to  him  for  having 
succeeded  in  solving  a problem  which  has  hitherto 
baffled  all  the  combined  talent  of  the  best  sanitary 
authorities  of  the  day.” 

As  there  appears  to  be  uncertainty  expressed  in  some 
quarters  as  to  whether  I am  entitled  to  patent  rights  in 
my  system,  I will  mention  a few  statements  from 
leading  judicial  decisions,  which  show  that  I have  a 
good  and  legal  title  to  such,  even  if  it  is  proved  that 
none  of  the  separate  parts  of  my  method  are  new.  In 
the  case  of  Lister  v.  Leather,  tried  in  the  Court  of 
Queen’s  Bench  in  1858,  Lord  Campbell,  in  delivering 
the  judgment  of  the  court,  very  properly  said  : — 

“ If  the  combination  the  subject  of  the  patent  was  new  and 
useful,  though  each  of  the  parts  which  entered  into  it  were  old,  still 
the  combination  might  be  the  subject  of  a valid  patent.  ...  A 
patent  for  a combination  is  not  a claim  that  each  part  thereof  is 
new.  On  the  contrary,  each  part  may  be  old,  and  yet  a new  and 
useful  combination  of  such  old  parts  may  be  valid,  as  has  been 
often  decided.” 

This  judgment  was  affirmed  in  the  Exchequer 
Chamber.  A simpler  combination  patent  case  in  which 
the  doctrine  was  acted  up  to  was  that  of  Bovill  v.  Key- 
ivorth , tried  in  the  same  court  in  the  previous  year,  in 
which  the  plaintiff’s  invention  consisted  in  exhausting 
the  air  from  the  cases  of  millstones,  combined  with  the 
application  of  a blast  to  the  grinding  surfaces.  The 
patentee  specifically  disclaimed  the  precise  details  of 
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carrying  out  bis  invention,  as  described  in  bis  specifica- 
tion. It  was  proved  by  tbe  defendants  that  both  tbe 
blast  and  tbe  exhaust  bad  previously  been  used  sepa- 
rately in  working  mills.  Tbe  court,  however,  held  that 
“ the  whole  of  the  plaintiff’s  process,  if  the  combination 
be  new,  is  certainly  the  subject  of  a patent.”  So,  too,  in 
the  case  of  Hinks  v.  Safety  Lighting  Company,  decided 
in  the  Rolls  Court  in  1876,  Sir  George  Jessel 
observed  that : — 

“ The  very  essence  of  a combination  patent  is  that  it  is  a new 
combination  of  known  parts,  and  in  fact  very  few  machines  are  now 
invented  which  contain  any  new  part.  As  a general  rule,  every 
machine  invented  is  made  up  of  parts  which  are  previously  known . 
A new  part  of  a machine  is  very  uncommon  indeed ; consequently 
that  is  an  objection  which  per  se  is  not  of  great  weight.  But  like 
every  combination  which  is  new,  it  must  have  merit;  and  now,  how 
is  a judge  to  apportion  the  merit  ? I do  not  know.  As  far  as  I 
can  ascertain  from  the  authorities,  the  merit  very  much  depends  on 
the  result  produced,  where  a slight  alteration  in  a combination  turns 
that  which  was  practically  useless  before,  into  that  which  is  very 
useful  and  very  important ; j udges  have  considered  that  though  the 
invention  was  small,  yet  the  result  was  so  great  as  fairly  to  he  the 
subject  of  a patent,  and,  as  far  as  a rough  test  goes,  I know  of  no 
better.” 

Again,  in  the  very  recent  case  of  Hayivarcl  v. 
Hamilton,  relating  to  “ Improvements  in  Pavement 
Lights,”  tried  in  the  Court  of  Appeal  on  the  24th  of 
May,  1881,  Lord  Justice  Bramwell  said,  in  favour  of 
this  doctrine : — 

“ It  is  as  old  as  the  world  that  a prism  used  as  the  plaintiff  uses 
it  will  direct  light  in  the  way  his  prism  does ; and  the  other  part 
of  his  invention  is  not  new,  that  is  to  say  the  particular  mode  in 
which  he  makes  his  pavement  light ; hut  the  combination  is  a 
novelty.  The  thing  was  never  patented  before,  and  undoubtedly  a 
combination  of  two  old  things  may  be  made  the  subject  of  a patent. 
It  seems  to  me,  then,  that  the  plaintiff  really  is  an  inventor — he  has 
found  out  something.  He  makes  an  article  that  was  not  made 
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before.  This  particular  case  may  be,  no  doubt,  upon  the  verge ; 
but  one  cannot  help  making  the  remark  that  it  is  very  strange  if  it 
is  no  invention  that  it  has  never  been  done  before.  Why,  because 
nobody  else  found  it  out,  -which  I take  to  be  an  equivalent  to 
inventing,  and  I think,  therefore,  this  patent  is  sustainable.” 

I regret  very  much  to  trouble  my  readers  with  the 
latter  part  of  these  remarks,  but  in  justice  to  them  and 
the  advocacy  of  honesty  among  patentees,  as  well  as 
for  the  protection  of  my  own  just  rights,  I have  been 
induced  to  do  so. 


CHAPTER  YII. 

VENTILATION  OF  ROOMS  AND  RAILWAY  CARRIAGES. 

For  more  than  twelve  months  after  my  new  system  of 
sanitation  was  patented,  it  was  limited  to  the  ventila- 
tion of  sewers,  drains,  and  soil  pipes.  On  the  2nd  of 
November,  1877,  however,  I obtained  a patent  for  the 
ventilation  of  rooms,  amongst  other  plans,  by  means  of 
or  through  a chandelier  with  telescopic  arrangement, 
whereby  I give  fresh  air  at  the  spot  required,  and  in  like 
manner  withdraw  that  which  is  vitiated  and  has  become 
unfit  for  respiration.  It  is  impossible  to  lay  down  any 
hard  and  fast  lines  for  the  ventilation  of  rooms,  so  much 
depends  upon  size,  situation,  and  construction.  It  is 
admitted  on  all  hands  that  to  breathe  a vitiated  atmo- 
sphere is  baneful  in  its  effects,  and  often  dangerous. 
Especially  are  the  kitchens  in  houses,  large  and  small, 
overlooked  in  this  respect  in  the  present  era  of  closed 
fireplaces.  What  is  required  is  to  change  the  air  by 
continuous  circulation,  without  violent  currents  or  un- 
pleasant cold  draughts.  Again,  the  ventilation  of  a 
room  should  be  either  self-regulating,  or  easy  of  regu- 
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lation,  according  to  the  number  of  persons  from  time 
to  time  occupying  it.  In  many  cases  it  is  practicable 
to  warm  the  fresh  air  before  or  on  admission.  How 
important  mistakes  may  be  made  in  details  is  shown  in 
the  case  of  the  recent  much-trumpeted  ventilation  of 
the  Custom  House.  With  regard  to  this  establishment, 
I found  that  the  inlets  about  5 feet  from  the  floor  were 
covered  with  books  and  ledgers ; and  upon  my  asking 
the  reason  of  this,  I was  told  it  was  “ because  we  feel  a 
great  draught and  some  important  alterations  which 
were  afterwards  made  at  my  suggestion  to  obviate  this 
have  been  found  to  be  a great  improvement. 

Mr.  J.  P.  Seddon,  F.R.I.B.A.,  has  well  and  pithily 
said  that  he  thought  it  “ was  as  necessary  to  lay  on  air 
to  houses  as  water,  and  that  by  other  means  than  the 
soil  pipes  which  in  nine  cases  out  of  ten  were  the  only 
pipes  that  admitted  air  when  the  windows  were  shut.” 

I will  now  mention  the  particulars  of  my  plan  for 
ventilating  rooms,  from  my  complete  specification, 
which,  as  the  Sanitary  Record  for  July  5th,  1878, 
says,  is  so  clearly  worded,  “ that  those  who  run  may 
read,  and  no  paraphrase  of  ours  can  possibly  render  it 
clearer  or  more  easy  to  understand .”  This  document  is 
as  follows,  viz. : — 

“ The  object  of  my  invention  is  to  improve  and  purify  the  air 
within  and  around  dwellings  and  other  buildings,  and  in  all  the 
pipes  and  conduits  connected  therewith. 

“ To  do  this  I form  what  may  be  called  an  air  chamber  below  tbe 
firegrate,  or  stove,  or  gas  burner,  placed  in  any  position,  and  have  a 
chimney  or  other  special  uptake  shaft  leading  from  such  to  above 
the  roof  of  the  house. 

“ Air  conduits  are  carried  up  by  the  sides  of  or  in  the  walls 
themselves  of  the  house  or  building  to  the  roof  or  otherwise  outside 
it,  or  as  tubes,  pillars,  pilasters,  or  columns  of  any  desired  form 
within  the  room  or  place  itself,  and  openings  are  made  from  them  at 
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any  points  between  the  floors  and  the  roofs  or  ceilings  in  any 
fanciful  or  other  manner  at  their  capitals,  or  other  highest  points, 
or  at  any  other  points  in  any  ornamental  way  desired.  I cause 
such  openings  to  communicate  down,  along,  and  by  means  of  the 
aforesaid  conduits  direct  with  the  air  chamber  below  the  firegrate 
or  stove,  or  with  the  special  uptake  shaft  which  may  be  placed  in 
any  position  in  the  room  or  place  to  he  ventilated,  or  in  an  adjoin- 
ing place.  I stop  or  lessen  as  desired  such  communication  through 
all  the  air  conduits  by  one  or  more  valves  near  the  air  chamber 
which  may  be  regulated  at  pleasure,  or  in  like  manner  at  any  one 
or  more  of  the  several  conduits  which  may  lead  from  different  parts 
or  points,  external  or  fresh  air,  or  the  heated,  vitiated,  or  other  air 
of  the  room  or  place  to  be  ventilated  into  the  air  chamber  or  uptake 
shaft.  To  increase  the  effect  of  this  arrangement  I close  up  tem- 
porarily or  otherwise,  and  in  any  convenient  way,  the  whole  of  the 
front  of  the  fireplace,  or  of  the  coal  grate,  or  gas  stove  or  burner,  in 
such  a way  that  air  passing  to  the  fire  or  burner  shall  reach  it 
entirely  or  mostly  from  below  it  or  through  the  air  chamber  near 
the  firegrate,  by  which  means  I cause  the  fire  or  burner  to  draw  for 
its  consumption  air  (foul,  vitiated,  heated,  or  other)  from  the 
highest  or  any  other  levels  (in  the  room)  direct  instead  of  allowing 
the  hottest  or  most  vitiated  air  in  the  room  to  stagnate  or  rest  near 
the  ceiling  till  the  air  in  the  whole  room  becomes  inconvenient,  hot, 
impure,  and  unhealthy  before  it  can  pass  at  the  level  of  the  fire- 
place, which  is  below  the  point  of  respiration,  to  the  fire  and  up  the 
ordinary  chimney  or  out  at  such  other  places,  called  ventilators,  as 
are  sometimes  provided,  but  which  admit  only  of  an  occasional 
escape  of  an  excess  of  air  in  a room  from  it.  The  fire  or  burner  by 
suitable  arrangements  may  be  left  visible  always  or  temporarily. 

“ In  summer,  or  when  there  is  not  a fire,  the  chimney  shaft  is 
utilised  in  like  manner  as  above  for  the  improved  or  thorough 
ventilation  of  the  rooms,  by  closing  up  the  front  of  the  fireplace 
with  a plate  of  looking-glass  in  a suitable  frame  or  in  any  other 
convenient  and  ornamental  manner. 

“ This  arrangement  is  particularly  adapted  at  all  times  for  the 
thorough  ventilation  of  bedrooms  or  other  sleeping  or  sick  rooms, 
and  down  draught  in  a chimney  will  also  thus  be  avoided.  For 
the  purpose  of  inducing  or  increasing  the  draught  up  the  chimney 
or  other  uptake  shaft  or  pipe  led  from  the  room  or  place  to  be 
ventilated,  an  exhaust  cowl  or  fixed  ventilators,  constructed  as 
afterwards  described,  are  used. 

“ Fig.  18  shows  a diagram  view  of  a gas  stove  with  air  channels 
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in  connection  with  it,  arranged  in  the  manner  above  described. 
A is  the  outer  casing  of  the  stove,  B a gas  burner  within  the 
casing,  C C air  pipes  led  upwards  to  any  desired  height  of  room, 
or  may,  in  like  manner,  he  led  by  tubes  and  valves  to  any  other 
room  from  air  chamber  below  the  stove ; D,  air  pipe  led  up  from 
the  air  chamber  through  the  centre  of  the  stove  and  heated  hy  the 
gas  burner  outside  it. 

Fig.  18. 


“ This  pipe  or  shaft  is  continued  upwards  to  above  the  roof  of  the 
building,  and  carries,  if  desired,  a ventilating  cowl  at  its  upper  end  ; 
E,  openings  for  air  to  pass  from  the  air  chamber  to  the  gas  burner 
and  the  interior  of  stove ; F,  outlet  for  burnt  air  to  pass  to  chimney 
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shaft  if  desired ; G,  outlet  for  burnt  air  to  pass  (F  being  closed) 
into  pipe  D,  to  increase,  if  desired, ‘by  its  escape  there,  the  exhaust 
force  of  the  arrangement ; H H,  outlets  for  warmed  air  to  pass  into 
the  room  itself,  or  be  conveyed  to  any  other  room  if  desired.  In 
some  cases,  when  the  warmed  air  is  to  pass  into  the  room,  I make 
provision  for  supplying  the  lower  end  of  the  pipe  D with  fresh  air 
from  the  exterior  of  the  building  instead  of  with  air  from  the  air 
chamber  below  the  stove.  The  cowl  or  ventilator  at  the  top  of  the 
pipe  or  air  shaft  D may  be  constructed  in  the  manner  described  in 
the  specification  of  a former  patent  granted  to  me,  No.  3400,  in  the 
year  1874,  or  with  cowls  or  ventilators  such  as  are  hereinafter 
described,  or  with  other  forms  of  ventilator  adapted  to  produce  an 
upward  current  of  air  in  the  pipe  or  air  shaft. 

“ Fig.  19  shows  a vertical,  aud  Fig.  19a  a transverse  section  of  a 
fixed  ventilator;  it  is  formed  of  a tube  A,  triangular  in  cross 
section,  and  with  a vertical  opening  at  each  angle,  as  shown ; the 
lower  end  of  the  tube  A is  fixed  to  the  top  of  the  chimney  or 
shaft,  up  which  a current  is  to  be  produced  ; the  upper  end  of  the 
tube  A is  closed.  In  place  of  the  triangular  tube  A being  of 
uniform  section  from  top  to  bottom,  it  may  taper  upwards  to  a 
point  as  shown  in  Fig.  195,  or  be  of  other  form  in  elevation.  The 
sides  of  the  triangle  may  either  be  curved  inwards,  as  shown  at 
Fig.  19,  or  they  may  be  straight,  as  shown  at  Fig.  20,  or  curved  out- 
wards, and  with  projecting  lips  at  the  angles  as  shown  at  Fig.  21. 
Each  of  the  three  sides  might  also  be  brought  outwards  to  a point, 
making  the  cross  section  of  the  tube  approximately  of  an  hexagonal 
form  open  at  three  of  its  angles  and  closed  at  the  others,  as  shown 
at  Fig.  22.  With  these  constructions,  when  the  wind  blows  against 
the  sides  of  the  tube,  in  whatever  direction  the  wind  may  be 
blowing,  it  will  be  passing  across  two  of  the  outlet  openings, 
and  will  produce  an  outward  suction  through  them.  In  cases 
where  the  ventilator  is  only  exposed  to  currents  of  air  in  either  of 
two  opposite  directions,  as,  for  example,  when  the  ventilator  is 
applied  to  a railway  carriage,  the  tube  may  similarly  be  formed  with 
two  openings  only,  opposite  one  to  the  other,  and  in  the  line  across 
the  direction  of  the  flow  of  the  outer  air.  The  openings  may  be  at 
two  opposite  angles  of  a square  or  diamond-shaped  tube,  as  shown  in 
Fig.  23,  or  the  sides  may  be  rounded  outwards,  and  radial  projecting 
lips,  formed  at  the  edges  of  the  openings,  as  shown  at  Fig.  24,  or 
the  openings  may  be  formed  at  two  opposite  angles  of  a square- 
sided figure,  with  each  of  the  sides  curved  inwards,  as  shown  at 
Fig.  25.  Or  similar  ventilators  may  be  made  with  one  opening  only. 
The  ventilator  would  then  be  of  the  form  of  one-half  of  those  shown 
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in  similar  ventilators  with,  a single  slit  or  opening,  but  with  the 
opening  at  right  angles  to  the  tube  or  pipe,  instead  of  parallel  with, 
or  inclined  to  it,  as  in  the  others,  as  shown  at  Figs.  26  and  26a.  In 


Fig.  19.  Fig.  19a.  22, 


end  view  the  slit  is  shown  to  be  of  an  S form,  but  it  may  he  straight 
or  of  other  form.  Such  ventilators  may  he  secured  to  the  sides  or  to 
the  top  or  bottom  of  a railway  or  other  carriage  ; pipes  also  may  he 
led  from  them  to  any  part  of  the  interior  of  the  carriage,  so  as  to 
draw  off  air  from  any  desired  spot. 

“ An  improved  form  of  revolving  ventilator  applicable  for  pro. 
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during  an  upward  draught  in  any  air-shaft  or  chimney  is  shown  at 
Figs.  26  and  27 ; Fig.  27  is  a vertical  section,  and  Fig.  27a  a cross 
section.  It  is  composed  of  a short  tube  A,  mounted  on  a pivot  B, 
and  having  curved  blades  on  its  exterior  for  the  wind  to  act  against 
to  revolve  the  tube.  The  lower  end  of  the  pivot  B drops  into  a 


tubular  hearing  carried  at  the  centre  of  a tube  C,  which  is  fixed  to 
the  upper  end  of  the  chimney  or  shaft.  On  the  pivot  B is  an 
inclined  or  screw  blade,  which,  as  it  revolves,  causes  an  upward 
current  which  escapes  through  the  open  top  of  the  revolving  tube  ; 
D is  a conical  cap,  secured  to  the  top  of  the  tube  A,  and  revolving 
with  it. 

“The  above-described  centrifugal  pump-cowl  avoids  mainly  the 
known  defects  in  those  of  the  Archimedean  screw  class  and  others, 
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because  it  avoids  rain  water  or  high  wind  passing  down  them  ; and 
as  the  only  hut  sufficient  escape  for  the  air  pumped  up  is  at  the  top 
below  the  cover  or  cap,  and  as  the  screw  blade  does  not  retard  the 
free  uprising  of  air  when  no  wind  is  blowing,  it  will  not  he  made  to 
rotate,  as  Archimedean  screw  ventilators  most  frequently  do,  by 
the  action  of  the  current  of  hot  or  warmed  air  naturally  passing  up  a 
chimney  shaft,  in  the  same  way  as  the  old  smoke-jack  for  roasting. 

“ An  improved  form  of  cowl  is  shown  in  section  at  Fig.  28 ; it  is 
a modification  of  the  cowl  described  in  the  specification  of  the  patent 
above  mentioned. 

“ To  keep  the  cowl  steadier  to  the  wind,  the  outer  casing  or 


Fig.  28. 


cylinder  is  made  straight  or  smallest  at  the  wind  end,  without 
lessening  its  exhaust  power ; to  prevent  any  down  draught,  when 
in  eddies  of  wind  the  cowl  sometimes  turns  round,  I turn  down  the 
outer  end,  as  at  B.  To  increase  the  useful  effect  of  the  cowl,  I put 
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what  I call  ‘ drams  ’ of  suitable  length  and  diameter,  cylindrical  in 
shape,  or  nearly  so,  expanding  slightly  towards  their  outlet  ends,  as 
one,  two,  or  more,  according  to  the  size  or  diameter  of  outer  cylin- 
der. For  the  purpose  of  preventing  any  rain  or  water  driven  through 
the  inlet  cone  from  passing  down  into  any  room  or  place  with  which 
the  chimney  or  shaft  communicates,  I place  a small  crescent-shaped 
rim  or  bead  a at  the  bottom  of  the  outer  cylinder  on  its  inner  side 
to  stop  the  water  flowing  down  the  up  shaft,  and  I pierce  a few 
small  holes  h in  the  outer  cylinder  to  allow  the  water  to  flow  harm- 
lessly out  of  it  clear  of  the  rain  or  wind  guard. 

“ In  cases  where  the  exhaust  power  of  the  cowl  is  caused  by  the  wind 
passing  through  the  annular  space  between  the  outer  cylinder 
and  the  cylindrical  end  of  the  up  shaft,  as  shown  at  Fig.  29,  I 
put  similar  drums  1,  2,  for  a like  purpose,  one  or  more,  according  to 


the  size  of  the  cowl,  within,  and  from  a little  behind  the  end  of  the 
up  shaft,  and  I slightly  contract  them  towards  their  outlet  end,  and  I 
put  a slight  bead  c around  the  outside  of  the  outer  one,  and  inside  it 
a small  crescent-shaped  stop  a,  and  holes  b,  as  already  described,  to 
cause  any  water  which  may  get  upon  or  into  the  drams  to  drop  into 
the  outer  cylinder,  so  that  it  may  pass  away  from  its  inlet  or  funnel- 
shaped  end,  and  not  pass  down  the  chimney  or  air  shaft.  To  avoid. 
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in  cases  where  it  may  he  thought  advisable,  any  loss  of  exhaust 
power  at  the  rain  guard,  I put  an  extra  chamber  d for  the  rain  guard 
to  work  in,  as  shown  at  Figs.  28  and  29,  and  fill  the  same  with 
glycerine  or  other  liquid  not  liable  to  freeze  or  evaporate. 

“ For  the  greater  convenience  of  occasionally  oiling  the  spindle,  I 
put  a small  covered  cup  with  screw  cap,  as  at  C,  Fig.  28.  Various 
ornamental  forms,  in  which  ventilating  cowls,  such  as  hereinbefore 
described,  may  be  constructed,  are  shown  at  Figs.  30.  If  desired,  the 


Figs.  30. 


cowl  may  he  of  vertical  form,  as  shown  at  Fig.  31,  with  the  wind 
inlet  at  e,  and  outlet  at  /,  or  a fixed  ventilator  may  be  formed,  as 
shown  at  Figs.  31a  and  316,  where  the  wind  enters  at  e,  and  rises  up 
between  the  outer  cylinder  and  the  drums  1,  2,  aud  pipe  a,  which 
s fixed  at  the  top  of  the  chimney  or  shaft. 

“ As  a further  means  of  preventing  any  down  draught  in  the  up 
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draught  air  shafts,  instead  of  carrying  the  up  shaft  direct  from  the 
room,  with  its  lower  end  open,  I curve  it  from  its  lowest  point 
upwards  towards  the  ceiliDg,  as  shown  at  Fig.  32,  in  any  ornamental 

Figs.  30. 


way,  and  I provide  a screw  cap  a at  the  lowest  point,  so  as  to  he 
able  to  empty  off  any  water  that  may  condense  in  or  descend  into 
the  shaft. 

“ This  plan  is  applicable  whatever  kind  of  cowl  or  ventilator  may 
he  used  for  producing  an  upward  current  in  the  air  shaft. 

“ In  order  to  cause  or  facilitate  foul  air  being  withdrawn  from  an  y 
room  or  place  by  means  of  an  exhaust  cowl,  I adopt  a fixed  injector 
cowl,  arranged  to  produce  a downward  current  of  fresh  air  through 
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Fig.  31.  Fig-  31a- 


Fig.  33. 
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another  pipe  or  shaft  led  at  any  convenient  point  into  the  room  or 
place  to  he  ventilated. 

“ A fixed  plenum  cowl  or  ventilator  formed  to  press  outer  air  into 
a room  which  is  without  sufficient  inlet,  the  better  to  ventilate  it, 
as  above  stated,  and  to  cause  an  increased  current  or  draught  up  the 
chimney  shaft,  is  shown  at  Figs.  11  and  33. 

“ The  tube  a is  divided  into  three  equal 
spaces,  as  shown  in  the  cross  section,  Fig.  34, 
each  equal  to  the  area  of  the  tube  5,  which 
forms  part  of  the  air  shaft.  The  opening  round 
the  top  is  also  similarly  divided  into  three, 
as  shown,  so  that  from  whatever  point  the 
wind  blows  it  will  go  down  one  of  the  three 
channels,  in  a to  b from  c. 

“ From  whatever  point  exterior  to  the  house  the  fresh  air  is 
admitted  or  pressed,  I lead  it  into  a room  or  building  through,  as  it 
were,  the  arms  of  a chandelier  suspended  by  preference  from  the 
ceiling  of  the  room,  and  I am  thus  enabled  to  bring  the  air  inlets  to 
any  height,  by  making  the  centre  portion  of  the  chandelier  telescopic. 
Such  a telescopic  inlet  for  air  is  shown  at  Fig.  35 ; a similar  tele- 
scopic inlet,  but  formed  as  a pillar  instead  of  being  suspended,  i,s 
shown  at  Fig.  36.  At  the  same  time,  I may  in  addition  use  other 

Fig.  35.  Fig.  3G. 


Fig.  34. 


air  inlets  at  the  sides  of  the  room,  as  now  usually  provided,  so  that 
while  by  the  arrangements  hereinbefore  described  down  draught  in 
any  room  is  avoided,  the  whole  of  the  air  in  the  entire  space  will  be 
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made  to  diffuse  throughout  the  room,  and  the  benefit  of  fresh  air 
will  be  observable  in  every  part  of  it.  The  air  outlets  from  the 
chandelier  may  be  made  bell-mouthed,  to  permit  of  the  ready  dif- 
fusion of  the  fresh  air  as  it  enters  the  room,  and  the  diffusion  of  the 
air  may  be  further  promoted  by  carrying  a button  centrally  above 
the  outlets,  as  shown.  In  order  to  speedily  and  at  all  times  derive 
increased  benefit  from  the  air  inlets  as  above  mentioned,  I further 
set  the  air  in  the  space  to  be  ventilated  in  gentle  motion  by  ex- 
hausting a portion  of  it  by  the  action  of  the  wind  upon  a ventilating 
cowl  fixed  above  the  roof,  as  before  described,  or  by  the  action  of 
heat,  as  hereinafter  described. 

“ In  order  also  to  vary  at  pleasure  the  height  of  the  outlet  open- 
ings from  which  vitiated  air  is  drawn  off  from  a room,  I employ 
similar  telescopic  apparatus,  either  suspended  or  as  pillars. 

“ For  the  mere  purpose  of  facilitating  the  escape  from  a room  of 
an  excess  of  heated,  or  otherwise  vitiated  air,  for  which  the  Arnott, 
Boyle,  and  other  so-called  ‘ ventilators  ’ have  hitherto  been  chiefly 
used,  whether  the  valves  were  made  of  thin  iron,  balanced,  or  of 
mica,  cork,  or  oil-silk,  or  other  material  balanced  or  suspended,  I 
reverse  the  mode  of  applying  or  placing  them,  and,  instead  of  placing 
them  so  that  in  their  normal  position  they  are  always  closed,  I place 
them  so  that  in  their  normal  position  the  valves  are  always  open,  as 

shown  at  Fig.  37,  and  so  that  in  the 
event  of  the  current  of  air  setting  through 
them  into  the  room,  the  valves,  of  what- 
ever material  they  may  be  made,  imme- 
diately close,  in  whatever  position  in 
the  room  they  may  be  placed. 

“ For  the  purpose  of  ventilating  a room 
by  withdrawing  vitiated  air  from  it  by 
the  aid  of  heat,  the  arrangement  shown 
at  Fig.  38  may  be  used. 

“ A gas  burner  is  at  the  bottom  of  the 
smallest  or  inner  tube  a,  the  tube  is  led 
through  above  the  ceiling  of  the  room  or 
building  into  and  through  a chamber  x 
above  it,  and  terminates  at  the  point  1. 
The  next  larger  tube  b terminates  at 
the  point  2 ; the  next  larger,  if  there  be  one,  at  the  point  3,  and 
so  on. 

“ To  further  increase  the  exhaust  effect,  I may  place  a circular 
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gas  burner  round  near  the  bottom  of  the  smallest  tube  a,  at  the 
point  l b,  so  as  to  heat  the  cylinder  or  plate  of  iron  or  other  material 
between  bb  and  cc,  and  another  in  a similar  way,  if  desired,  to  heat 
the  cylinder  or  plate  between  c c and  d c'.  All  these  tubes  lead  first 


horizontally  into  an  air  flue,  which  is  afterwards  carried  vertically 
to  above  the  roof,  and  has  an  exhaust  cowl  mounted  upon  it.  The 
air  chamber  x is  closed  except  at  its  lower  side,  where  a grating  in 
the  ceiling  around  the  tube  above  described  admits  hot  air  from  the 
room  into  it ; from  this  chamber  a separate  flue,  as  shown  in  Fig.  38a, 
is  led  first  horizontally  and  afterwards  vertically  to  above  the  roof, 
and  has  an  exhaust  cowl  mounted  upon  it  to  exhaust  the  hot  air 
from  the  chamber  x,  and  consequently  from  the  room  below  it,  and 
may  be  further  used  to  draw  air  from  the  same  or  adjoining  room, 
as  shown,  and  by  openings  at  oo. 

“ If  the  arrangement  is  to  be  used  for  ventilating  only  a sewer,  or 
drain,  or  any  large  space,  I dispense  with  burning  gas  below  or 
within  the  innermost  tube  for  light  or  otherwise,  and  make  it  much 
larger  to  cause  a large  draught  from  the  sewer,  drain,  or  other  place 
to  be  ventilated,  and  in  which  gaslight  is  not  required  freely  through 
the  inner  tube  as  well  as  in  like  manner  through  the  outer  area  c'c' 
of  the  large  cylinder;  and  I utilise  in  like  manner,  as  shown  above, 
the  increased  speed  of  the  burnt  air  as  an  additional  exhaust  force 
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to  withdraw  the  foul,  vitiated,  heated,  or  other  air  from  the  sewer, 
room,  or  place  to  he  ventilated,  besides  the  effect  which  for  the  same 
purpose  the  heating  of  the  plates  or  cylinders  between  b b and  c c, 


Fig.  88a. 


and  between  c c and  c'  c' , and  so  on  ad  infinitum  will  pro- 
duce. 

“ In  ventilating  a sewer  my  object  is  to  render  openings  into  it 
from  the  street  or  roadway  much  less  frequent  than  is  now  found 


Fig.  39. 
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necessary.  In  addition  to  the  increased  exhaust  force  to  he  created 
and  continually  kept  up  by  the  arrangement  above  described,  I 
afford  one  large  inlet  at  any  convenient  place,  preferably  at  the  head 
of  the  sewer,  for  fresh  air  to  be  drawn  freely  into  and  constantly 
through  the  sewer,  such  large  inlet  being  in  any  case  at  a much 
greater  distance  from  the  exhauster  than  has  hitherto  been  found 
practicable  by  the  usual  mode  of  constructing  furnaces  in  ventilating 
shafts  erected  or  used  for  that  purpose.  Instead  of  using  gas  as  the 
heating  power,  proper  arrangements  are  made,  as  shown  at  Fig.  39, 
for  the  use  of  coal,  coke,  or  other  suitable  material ; the  fire-grate  is, 
as  shown,  of  an  annular  form,  and  a current  of  air  passes  up  through 
its  centre  and  also  around  its  exterior. 

“ In  cases  where  the  drain  is  at  two  sides  of  the  roof  of  a house,  I 
carry  the  shafts  to  just  above  the  ridge  on  each  side  of  the  roof,  and 
fix  the  ventilating  cowl,  as  shown  at  Fig.  39a,  so  that  when  the  wind 


Fig.  39a. 


makes  the  one  cowl  an  exhaust,  the  otliel  (whether  near  or  fixed'the 
opposite  way  in  another  part  of  the ‘.building)  becomes  an  inlet,  so 
that  from  whatever  point  the  wind  blows  the  fixed  cowls  produce 
useful  effect. 

“For  the  purpose  of  facilitating  in  a cheap  and  effectual  manner 
the  thorough  ventilation  of  any  shaft,  sewer,  soil,  drain,  or  other 
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pipe  or  shaft  connected  with  the  house  or  building  to  he  ventilated, 
and  yet  allow  all  impure  matters  to  pass  unperceived  from  the 
house  as  well  as  through  the  ordinary  channels  outside  it  to  reser- 
voirs provided  for  their  reception  near  or  at  a distance  from  it,  I 
place  near  the  basement  a trap  formed  as  shown  at  Figs.  6,  7,  8. 

“ The  traps  may  he  made  of  stoneware,  porcelain,  iron,  or  other 
suitable  material.  They  may  he  used  inside  or  outside  a house,  and 
may  he  placed  below,  upon,  or  above  the  floor  or  ground  level; 
they  are  made  with  flanges,  or  with  sockets,  and  being  inexpensive, 
and  having  ready  means  for  inspection  aud  cleansing,  may  be  used 
at  the  bottom  of  rain-water  pipes  and  for  scullery  sinks,  and  being 
thoroughly  ventilated,  instead  of  open  disconnections  for  hath, 
lavatory,  and  other  sinks,  and  used  for  the  soil  pipe,  with  inlet  and 
cowl,  as  set  forth  in  former  patents  granted  to  me.  One  trap  in  the 
basement  will  suffice  for  several  closets,  and  all  D,  S,  siphon,  or 
other  traps  usually  placed  immediately  below  each  closet  may  be 
most  advantageously  and  with  perfect  safety  dispensed  with ; while, 
by  their  use,  the  house  drain  may  be  also  thoroughly  ventilated 
through  them,  thus  forming  a second  safeguard  against  gas  from 
the  sewer,  drain,  or  soil  pipe  entering  the  house ; while  the  total 
cost  is  considerably  reduced  by  zinc  ventilating  shafts  from  the  drain 
and  from  the  top  closet  for  the  soil  pipe  upwards  to  above  the  roof 
instead  of  lead.  In  the  trap  shown  at  Fig.  6 the  opening  a is  for 
an  air  inlet  to  soil  pipe  or  for  rain  water ; the  opening  b is  to  receive 
the  soil  pipe;  and  the  opening  c is  to  be  covered  with  a plate, 
readily  removable,  for  inspecting  or  cleaning  the  trap,  or  to  receive  a 
shaft  for  ventilating  the  drain.  In  the  trap  shown  at  Figs.  7 and  8, 
the  opening  a receives  the  soil  pipe,  which  is  formed  as  shown  with 
an  inlet  for  air  or  rain-water ; the  opening  b is  to  receive  a shaft  to 
ventilate  the  drain ; and  the  opening  c is  to  be  covered  with  a 
plate,  readily  removable  for  inspecting  or  cleaning  the  trap ; d is 
the  dip  plate  within  the  trap.  An  inlet  to  and  the  outlet  from  the 
trap  may  be  made  horizontal.  The  means  hereinbefore  described 
for  ventilating  rooms  ax-e  also  applicable  to  ventilating  ships  and 
vessels.” 

With  regard  to  railway  carriage  ventilation,  as  the 
air  within  the  carriages  of  the  Underground  Railways  is 
always  hotter  and  more  noxious  than  that  in  the  tunnels, 
this  evil  might  be  greatly  diminished  by  the  carriages 
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themselves  being  ventilated,  which  is  not  now  the  case. 
To  remedy  this  defect,  I close  up  the  bottom  of  the  hood 
which  is  generally  placed  outside  at  the  top  of  the 
carria°'e  door,  and  make  a small  hole  or  two  in  the 
bottom  to  allow  rain  or  water  to  escape,  if  any  should 
get  in.  The  space  covered  by  the  hood  is  extended  an 
inch  or  twro  within  the  carriage,  which  space — as  at  A 
in  the  drawing  (Fig.  40) — I call  the  accumulator.  From 


Fig.  40. 


the  accumulator  inside  the  carriage,  I lead  flat  rect- 
angular tubes  B,  which  may  be  made  to  terminate  at 
different  points  within  the  carriage,  or  have  their  ends 
left  open  along  the  sides  and  backs  as  well  as  along  the 
ceilings  or  roof.  In  these  tubes,  or  in  the  accumu- 
lator itself,  I make  slits  or  openings  C at  various  points 
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from  which  it  may  be  desired  to  draw  the  smoke  or 
the  vitiated  air  from  within  the  carriage.  This  may  be 
regulated  by  simple  valves,  and  fresh  air  may  be  ad- 
mitted into  the  carriage  at  any  desired  point  when  all 
the  doors  and  windows  are  closed.  I also  make  a 
number  of  slits  or  openings  of  an  S form,  with  the  sides 
projecting  a little  beyond  the  face  of  the  carriage 
outside  of  the  hood,  or  at  any  other  parts  on  the  outside 
of  the  carriages ; and  the  motion  of  the  carriage  through 
the  air  causes  (by  means  of  the  inclined  planes  forming 
the  ventilators)  an  induced  current  of  air  through  them 
from  inside  the  carriage. 

In  an  article  published  in  Iron,  which  gives  a good 
description  of  my  method  of  railway  carriage  ventila- 
tion, it  is  stated  in  favour  of  this  invention  : — 

“We  have  examined,  a model  of  the  proposed  ventilator,  and  by 
passing  a current  of  air  across  its  face,  an  induced  current  was 
created  which  effectually  drew  smoke  from  within  the  tube,  and 
discharged  it  into  the  outer  atmosphere.  Here  then  is  a very  simple 
remedy  for  the  thousands  of  badly  ventilated  vehicles,  which  daily 
traverse  our  railways,  and  indeed  our  streets.” 

The  Railway  Supplies  Journal  also  states  in  its 
favour : — 

“ Mr.  B.  G-.  Banner’s  new  method  of  ventilating  railway  carriages 
possesses  some  novel  features  which  ought  to  render  it  extremely 
popular  with  the  public.  The  ordinary  ventilators,  as  employed  in 
railway  carriages,  are  hardly  worthy  of  the  name.  They  are  at 
best  merely  openings  over  the  doors  or  windows,  and  on  a windy 
day  they  create  an  unbearable  draught,  while  in  sultry  weather,  or 
in  passing  through  tunnels  such  as  those  on  the  Underground  Rail- 
way, they  are  practically  useless.  These  evils  Mr.  Banner  com- 
pletely remedies  and  by  a very  simple  method  which  utilises  the 
present  inefficient  attempts  at  ventilation,  and  consequently  renders 
the  new  method  extremely  inexpensive.  . . . The  merits  of  this 
simple  device  are  obvious.  It  really  will  supply  fresh  air  within 
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the  carriage  regardless  of  the  state  of  the  atmosphere,  and  however 
still  the  air  may  be  outside  it  practically  causes  the  ingress  of  as 
much  fresh  air  as  is  wanted,  and  draws  hot  and  vitiated  air  from 
the  various  nooks  and  corners  which  generally  remain  entirely  un- 
ventilated and  impart  to  the  carriage  a stuffy  and  most  unwholesome 
smell.  Though  the  air  on  our  underground  lines  is  very  bad,  it  is 
at  least  better  than  that  to  be  found  in  what  really  at  present  are 
unventilated  carriages,  each  crowded  with  passengers,  and  heated  to 
boiling  point  inside,  by  four  or  more  gas  burners  or  lamps,  with  all 
doors  and  windows  closed.  Mr.  Banner’s  system  can  be  adapted  to 
the  existing  carriages  at  a very  small  cost,  a great  consideration  to 
railway  companies,  who  are  often  deterred  from  adopting  new  in- 
ventions by  the  loss  that  would  accrue  through  discarding  a 
quantity  of  existing  stock.  Indeed,  the  system  is  so  cheap  that 
its  adoption  on  an  extensive  scale  would  entail  comparatively  very 
little  expense,  while  the  comfort  to  the  passenger  from  a good  system 
of  ventilation  is  almost  incalculable,  especially  in  the  height  of 
summer  when  trains  are  crowded  with  people,  as  well  as  in  winter, 
when  the  smoker  who  has  his  back  to  the  engine  asks  his  opposite 
neighbour  to  allow  the  windows  to  be  down,  which,  and  not  un- 
reasonably, he  decidedly  objects  to ; and  the  companies  would  do 
well  to  remember  that  during  hot  weather  a very  large  number  of 
people  on  suburban  lines  revert  to  the  ancient 1 lcnifeboard  ’ of  an 
omnibus,  at  the  cost  of  a little  time,  rather  than  be  half  suffocated 
by  bad  air,  and  an  insufficient  supply  even  of  that. 

“ Models  of  Mr.  Banner’s  invention  may  be  seen  at  his  offices  in 
Billiter  Square,  E.C.,  where  any  particulars  regarding  the  price  or 
application  of  the  system  can  be  readily  obtained.” 

I will  now  draw  the  attention  of  my  readers  to  the 
application  of  my  system  to  the  improved  ventilation  of 
the  Council  Chamber,  Guildhall,  a report  of  which 
appeared  in  several  scientific  journals  in  March  1880. 

I must  first  state  what  the  conditions  as  regards  the 
ventilation  of  the  Council  Chamber  were  when  I first 
saw  it.  Practically  it  was  almost  hermetically  sealed  : 
as  there  was  no  fireplace  there  was  consequently  no 
chimney,  and  there  w^is  no  outlet  from  the  dome  into 
the  double  lantern  light.  The  only  intended  outlets 
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were  the  small  opening  above  the  rosette  in  the  centre 
of  the  ceiling,  over  the  Lord  Mayor’s  chair,  and  the 
large  long  horizontal  tube  from  the  sun-light  in  the 
dome,  which  were  both  carried  into  one  large  vertical 
shaft,  commencing  above  the  former.  The  second  large 
shaft,  that  over  centre  of  gallery  annex,  put  up  in  July 
1878,  afforded,  like  the  other,  no  relief — valves,  cones, 
and  burners  had  to  be  put  into  both  to  prevent  down 
draught.  The  only  windows  are  close  to  the  ceiling  at 
each  side  of  each  annex,  and  could  only  be  opened  with 
impunity  in  hot  weather.  Besides  the  sun-light  which 
passes  through  the  centre  of  the  lantern  light  there 
were  eight  gasaliers  burning  all  day.  Thus  the  Chamber 
was  almost  hermetically  sealed,  for  practically  there 
were  neither  inlets  nor  outlets  for  air ; and  by  the  time 
that  from  200  to  300  persons  had  been  in  it  for  an 
hour  or  two,  the  atmosphere  became  very  bad  indeed, 
and  these  conditions  are  said  to  have  resulted  in  very 
general  and  serious  complaints  from  all  those  who  were 
long  present,  and  in  many,  in  suffering  from  what  was 
called  “ a Council  Chamber  headache,”  and  there 
existed  no  real  means  of  obviating  this  unpleasant  state 
of  things. 

Since  the  alterations  which  I have  made  have  been 
in  operation,  I am  informed  that  no  one  has  suffered 
from  “ Council  Chamber  headache.”  Repeatedly,  in 
the  early  autumn,  with  the  thermometer  outside 
between  59°  and  64°,  when  the  system  I have  applied 
was  allowed  full  play,  the  temperature  within  the 
Chamber  never  was  more  than  two  degrees  above  the 
external  temperature,  though  200,  and  sometimes  nearer 
300  persons  were  constantly  in  the  Chamber  for  several 
hours  together.  What,  I ask,  can  be  thought  of  such  a 
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result,  produced  entirely  as  it  is  from  the  system  I have 
introduced,  when  I see  it  certified  in  ‘ Sanitary  Engineer- 
ing,’ p.  107,  by  that  well-known  authority,  Mr.  Bailey 
Denton,  that  “in  a room  13  by  15-J,  and  104  feet  high, 
after  three  hours,  the  temperature,  9 inches  below  the 
ceiling,  rose  17^°,  and  at  5 feet  below  the  ceiling  15° 
above  the  temperature  recorded  before  doors  and  win- 
dows were  shut,  with  a fire,  three  gas-burners,  and  only 
two  persons  present  ” ? A room  of  the  dimensions  given 
is  equal  to  an  air-space  of  about  2100  cubic  feet,  and 
two  persons  present  gives  over  1000  cubic  feet  of  air- 
space for  each.  The  Council  Chamber  is  about  60  feet 
long,  30  feet  wide,  and  32  feet  high  (encompassed  almost 
wholly  by  outside  walls),  giving  a clear  air-space — fur- 
niture, &c.,  deducted — of  about  50,000  cubic  feet,  which 
for  250  persons  gives  to  each  an  air-space  of  only 
200  cubic  feet.  To  keep,  then,  the  temperature  of  the 
Chamber  within  two  degrees  of  the  external  tempera- 
ture in  summer,  is,  I assert,  a feat  in  ventilation  which 
has  never  before  been  approached.  A change  occurs  in 
the  state  of  things,  and  we  have  an  unprecedentedly 
severe  winter  to  deal  with.  It  must  be  borne  in  mind 
that  I was  asked  to  ventilate,  not  to  warm  the  Chamber, 
though  what  I have  done  facilitates  the  latter,  inas- 
much as  the  wTarm  air  is  now  drawn  from  the  coils  into 
the  Chamber,  instead  of  being  left  to  leisurely  find  its 
way  there. 

The  existing  warming  power  was,  and  is,  unquestion- 
ably very  deficient,  being  about  one-third  only  of  what 
it  ought  to  be,  viz.  334  feet  of  3-inch  pipe,  instead  of 
2100  feet  of  2-inch.  With  the  external  temperature  at 
or  about  35°,  and  the  temperature  within  the  Chamber 
raised  by  the  animal  fires  of  200  or  300  persons 
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to  70°,  that  there  is  a great  rush  of  cold  air  into 
the  Chamber  through  the  door,  whenever  it  is  opened, 
cannot  surprise  any  reasonable  person  who  will  fairly 
consider  the  matter.  70°  within  any  chamber  means 
a large  vacuum,  if  the  atmosphere  outside  it  he  only,  or 
near  35° ; it  should  be  borne  in  mind  that  air  rushes 
into  vacuum  at  the  rate  of  1329  cubic  feet  per  second. 
On  one  occasion  when  I was  myself  at  the  Council 
Chamber,  the  temperature  outside  was  40° ; inside  the 
Chamber  at  12.15  the  thermometer  registered  55°  (the 
furnace  to  heat  the  existing  coils  had  been  alight  about 
six  hours)  ; at  2 o’clock  it  registered  60°,  and  at  5.30 
it  was  only  64°,  though  over  200  persons  had  been  in 
it  for  about  six  hours.  It  is  calculated  that  one  man 
heats  777  feet  of  air  1°  per  minute.  Here  again  I claim 
to  have  accomplished  a feat  in  ventilation,  and  this  in 
winter  with  nearly  all  the  inlets  for  fresh  air  closed  (as 
windows  are  closed  in  cold  weather),  with  a sun-light 
and  several  gasaliers  kept  alight  the  whole  time,  with- 
out even  a fireplace  and  chimney  to  assist,  as  they  do  in 
most  rooms,  to  alleviate  the  most  unhealthy  state  of 
things  brought  about  in  any  unventilated  room  with 
some  200  persons  present. 

When  the  inlets  for  the  admission  of  fresh  air  are 
nearly  all  closed,  then  the  only  means  for  its  admission 
is  the  door,  which  is  full  8 feet  high  and  nearly  5 feet 
wide,  a superficial  area  of  about  40  feet,  while  the  whole 
superficial  area  of  the  twenty-three  inlets  provided  by 
me  does  not  exceed  8 feet,  and  nearly  all  of  them,  as  I 
have  said,  were  closed  on  the  occasion  I refer  to. 

It  is  perfectly  well  known  that,  before  I did  anything, 
great  draughts — down  draughts  as  they  are  called — 
were  complained  of,  and  that  the  same  are  still  at  times 
complained  of  is  not  chargeable  to  me.  I must  not  omit 


WHOLESOME  HOUSES. 


75 


to  mention,  as  very  noteworthy,  especially  for  those  who 
complain  of  down  draught,  that  the  total  length  of  the 
interstices  round  the  inlets  which  are  provided  within 
the  Chamber  (when  the  valves  in  them  are  closed),  and 
at  which  cold  air  could  possibly  enter,  does  not  amount 
to  w'hat  of  necessity  exists  round  the  frames  of  the  win- 
dows of  very  ordinary  size,  for  an  ordinary-sized  room. 

Let  me  now  call  attention  to  the  fact  that  when  the 
door  of  the  Council  Chamber  is  also  shut,  almost  the  only 
means  left  for  fresh  external  air  to  enter  it  is  through 
the  gratings  in  the  floor  for  warmed  air.  I had  the 
grating  which  admitted  the  impure  air  of  the  basement 
into  the  hot  air  chamber  closed. 

When  the  hour  of  meeting  in  the  Council  Chamber 
arrives,  it  is  usual  to  let  the  fire  out  in  the  furnace,  but 
during  the  most  crowded  meetings  it  is  customary  to 
keep  the  gasaliers  burning.  They,  of  course,  consume 
a considerable  amount  of  fresh  air ; owing  to  the  very 
insufficient  warming  power,  it  may  be  advisable  to  use 
these  gasaliers  to  warm  the  Chamber  before  the  time 
of  meeting,  but  surely  their  being  kept  alight  afterwards 
cannot  fail  to  unnecessarily  heat  and  vitiate  the  air  of 
the  Chamber  when  there  are  200  or  300  persons  in  it. 

It  is  authoritatively  stated  that  carbonic  acid  gas, 
being  so  much  heavier  than  air,  rests  mostly  near  the 
floor-level,  and  this  was  my  reason  for  putting  the  extra 
shaft  X,  Figs.  41  and  43.  If  even  the  seven  exhaust 
cowls  from  the  ceiling  overpower  it,  it  serves  the 
better  to  diffuse  fresh  air  drawn  from  the  roof  through- 

O 

out  the  whole  space,  with  which  object  I put  the  inlets, 
Nos.  15,  16,  17,  through  the  floor,  and  when  these  are 
not  recjuired  for  the  Council  Chamber,  this  shaft  may 
be  used  to  effectually  ventilate  the  “ Records  ” below  it. 

To  people  variously  interested  in  the  working  of  any 
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system,  an  inventor  or  innovator  is  scarcely  ever  a wel- 
come personage,  and  is  often  considered  one  who  must 
be  kept  at  arm’s  length. 

I cannot  of  course  hope  to  satisfy  every  one  in  a body 
of  200  or  300  persons;  a few  out  of  the  number  may 
complain  that  they  are  subject  to  a draught,  others 
that  they  are  too  hot,  but  the  great  majority,  including 
the  officials  who  are  always  present,  will  I feel  sure 
admit,  not  only  that  the  atmosphere  within  the  Chamber 
is  greatly  improved,  but  will  go  further  and  say  that  it 
is  now  capable  of  being  kept  comfortable,  healthy,  and 
as  it  should  be. 

If  it  really  be  thought  by  the  members  generally 
that  what  I have  done  to  improve  the  ventilation  of 
the  Council  Chamber  is  detrimental  in  any  way  to  their 
health  and  comfort,  I have  provided  the  means,  by 
valves  at  every  point,  of  most  effectually  rendering  the 
whole,  temporarily  or  otherwise,  entirely  inoperative  at 
any  time  in  less  than  ten  minutes,  and  thus  to  make 
the  Chamber  what  it  was,  as  regards  “ ventilation,” 
before  I did  anything  to  it.  I unhesitatingly  say,  how- 
ever, provided  intelligent  application  be  made  of  the 
means  now  existing,  the  Council  Chamber  is  the  best 
ventilated  room  in  the  Guildhall  or  elsewhere.  I may 
also  mention  that  since  I inaugurated  this  novel  mode 
of  ventilation,  the  Hall  of  the  Royal  Institute  of 
British  Architects  has  been  ventilated  on  almost  iden- 
tical lines,  so  far  as  the  application  of  general  principles 
is  concerned ; and  even  there,  under  certain  modifications 
in  other  respects  which  I feel  certain  are  prejudicial, 
tire  result  is  I hear  considered  “ splendid  ventilation.” 
Complaints  of  draughts  at  the  inlets  were  at  first  made 
by  some  of  the  members,  but  these  I believe  have 
ceased  since  the  inlets  have  been  heightened  and 


-SHEWING 


Improved  Ventilation 

at  TH'. 

COUNCIL  CHAMBER 

GUILD  l-IALL 

LONDON. 


Fig.  41 


To  fur.e  n . 


WHOLESOME  HOUSES. 


77 


valves  put  into  them  to  regulate  the  supply,  as  varying 
circumstances  render  necessary  without  closing  their 
external  orifices. 

With  the  aid  of  the  accompanying  drawings  and 
plans,  &c.,  I will  now  proceed  to  explain  the  alterations 
I have  made,  and  state  the  results  obtained  by  them. 

The  system  depends  mainly  on  the  efficient  action  of 
the  exhaust  ventilators,  combined  with  the  judicious 
arrangement  of  proportionate  inlets  for  fresh  air,  placed 
at  various  proper  positions  in  the  space  to  be  ventilated. 
The  exhaust  power  of  the  ventilators  varies  with  the 
velocity  with  which  the  wind  passes  through  them. 
The  average,  accelerated  by  cones  and  burners,  may  be 
reckoned  as  about  300  feet  per  minute. 

By  experiments  lately  conducted  at  Hove,  a given 
volume  of  air  passed  through  a Banner  cowl,  at  various 
velocities,  was  found  to  create  an  induced  current  on  an 
average  of  careful  tests  of  over  26  per  cent. 

Fig.  4:2. 

PLAN  OF  CEILING  SHEWINC  OUTLETS 


I have  placed  above  the  roof  eight  14-inch  Banner 
oowls  on  suitable  shafts,  in  each  of  which  the  sectional 
area  for  egress  of  air  is  about  one  square  foot,  giving  a 
total  of  about  1200  inches.  Seven  of  the  exhaust 
ventilators  withdraw  the  air  at  the  ceiling,  and  one  of 
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them,  X,  from  the  floor,  through  the  previously  existing 
gratings.  . This  latter,  in  winter,  when  warmed  air  is 
required,  will,  by  a valve  for  the  purpose,  be  inoperative, 
but  can  then  be  used  to  ventilate  the  “ Records,”  while 
in  summer  it  may  also  be  readily  made  to  supply  fresh 
air  to  the  Chamber  from  above  the  roof.  The  seven 


Fig.  43. 


from  the  roof  are  placed  one  at  each  end  of  each  annex, 
each  drawing  from  above  two  rosettes  in  the  flat  ceilings ; 
the  other  three  are  carried  from  the  space  between  the 
double  lantern  above  the  dome,  into,  which  there  are 
seven  outlets  from  the  Chamber,  each  being  17  inches 
long  and  5 inches  wide,  in  two  tiers — three  in  the  upper 
and  four  in  the  lower  tier.  At  the  base  of  each  shaft 
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is  a wooden  flap  or  door,  which  on  being  closed  renders 
the  cowl  mounted  upon  them  completely  inoperative, 
while,  if  the  wind  be  insufficient,  there  are  cones  and 
gas-burners  just  above  the  wooden  doors,  which,  when 
lighted,  will  very  greatly  increase,  as  you  will  notice  by 
the  annexed  tests,  the  current 
of  vitiated  air  from  the  Cham- 
ber. I may  mention  that  these 
cones  and  burners  are  not  a mere 
flame  in  the  centre  of  a large 
shaft,  as  was  sometimes  previ- 
ously put,  serving  for  little  more 
than  to  show  the  air  the  way  in 
such  shafts  when  it  was  inclined 
to  go  either  up  or  down  them. 

These  shafts  are  lettered  in  the 
plate,  Fig.  41,  A to  G and 
X,  and  the  doors,  valves,  cones, 
and  burners  are  shown  in  sec- 
tion, as  well  as  the  double  lan- 
terns, &c. 

The  plate  also  shows  the  inlets 
for  fresh  air,  which  are  placed 
at  twenty-three  different  posi- 
tions within  the  Chamber,  each 
of  which  is  numbered  5 to  27. 

There  are  ten  on  each  side  of 
the  Council  Chamber  and  three, 

15,  16,  17  (Fig.  45),  from 
the  floor.  These  latter  are  so  placed  for  the  purpose 
of  obtaining  a more  thorough  diffusion  of  air  in  the 
whole  space,  which  object  is  further  promoted  by  the 
gratings  1 to  4 in  the  floor,  whether  warmed  or  fresh 
air  be  drawn  in  thereat.  The  total  superficial  area 
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of  inlets  is  aboutMGSO  inches,  or  about  one  superficial 
inch  for  every  30  cubic  feet  of  clear  room  space. 
The  whole  may  be  entirely  closed  at  pleasure  by 


Pis.  45. 


means  of  valves  provided,  or  they  may  be  regulated 
as  the  number  of  persons  present,  or  as  the  velocity 
of  the  wind,  or  the  external  temperature,  may  render 
desirable.  There  is  a clear  air-space  in  the  Chamber 
of  about  50,000  cubic  feet.  The  result  sought  to  be 
worked  out  by  the  foregoing  arrangement,  which  is 
suitable  for  all  public  buildings  and  large  rooms,  is 
that  at  less  than  the  average  velocity  of  the  wind  the 
air  within  the  Council  Chamber  may  be  imperceptibly 
renewed  about  three  times  within  an  hour,  thus — 

Per  minute 300  feet. 

1 ventilator  1 foot ; No.  of  ventilators  ..  ..  8 


2400 

20 


Each  20  minutes 
(Sun-light,  &c.) 


48,000 
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Gratings  in  floor  for  warmed  air  from  coils  or  for 
fresh  air  from  roof ; which  may  be  used  also  as  outlets 
at  floor-level,  are  shown  at  Fig.  45. 

12  3 4 

K L M N 

Inlets  for  fresh  air,  covered  externally  with  perforated 
zinc,  and  fitted  with  valves  inside  to  prevent  or  regulate 
the  supply. 


South  side,  5,  6,  7, 

8,  9,  10, 

11,  12, 

13,  14 

Each  24  x 2j 

18  x 4 

12  x 6 

North  side,  18,  19,  20, 

21,  22,  23, 

24,  25, 

26,  27 

Through  floor  in  gallery 

annex,  15, 

16, 

17 

Carried  up  about  5 feet 

..  14  x 4 

10  x 4i 

15  X 4J 

Fig.  46  represents  the  soil  pipe  and  closet  arrange- 
ment. 0 is  the  head  of  a 3-inch  rain-water  pipe,  which 
serves  also  as  inlet  for  fresh  air  to  the  4-inch  soil 
pipe,  a little  above  the  double  dip  trap.  P is  an  elonga- 
tion of  the  soil  pipe  from  just  below  a Pearson’s  trapless 
closet.  From  the  point  Q the  continuation  of  the  soil 
pipe  upwards,  and  on  which  is  fixed  a patent  ventilating 
cowl,  is  6 inches,  and  by  this  arrangement  the  room  in 
which  the  closet  is,  is  ventilated  through  a perforated 
zinc  grating  placed  at  the  base  of  Q,  near  the  ceiling- 
level.  .The  trap  admits  of  the  draiu  also  being  ven- 
tilated through  it  without  exposing  even  for  a moment 
any  impure  matter,  an  advantage  of  the  utmost  im- 
portance, as  any  one  can  learn  by  reference  to  page  60 
of  that  admirable  little  work  ‘ Sanitary  Arrangements 
for  Dwellings,’  &c.,  by  W.  Eassie,  Esq.,  C.E. 
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Closet 


SHEWING  POSITION  OF 


Results  of  Tests. 

17th  Oct.  1878.  — Ex- 
ternal temperature  at 
3.10,  58-^°.  Temperature 
in  Chamber : — 

At  11  a.m 59° 

„ 4 p.m 64° 

Four  of  the  gasaliers  and 
the  sun-light  burning  all 
day. 

Velocities  per  minute  in 
outlets  from  inner  lantern 
17  x 5 inches : — 

Upper  Tier. 

No.  1 2 3 

244  332  260 

Lower  Tier. 

No.  4 5 6 7 

341  378  354  366 

Velocities  up  cowl-shafts 
from  lantern : — 

200  240  300 

24 th  Oct.  1878. —Ex- 
ternal temperature  at  12, 
59°  ; the  room  was  full ; 
meeting  ended  at  3.15. 
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Thermometers  at : — 


Lord  Mayor’s 
Chair. 

At  11  A.M.  ..  60° 

„ 1 P.M.  ..  61 

„ 3.30  „ ..  62 


Princes’ 

Princess’s 

Gallery. 

Bust. 

Bust. 

60° 

60° 

60° 

61 

61 

62 

60 

60 

61 

Velocities  in  outlets  from  inner  lantern : — 


Upper. 


Lower. 


At  1 p.m.  ..  460  620  390 

„ 2 „ ..  510  440  530 

„ 3.15  „ ..  230  286  194 


484  560  550  526 
598  610  450  612 
350  380  406  330 


The  gas-burners  in  cones  at  base  of  shaft,  from  space 
between  the  two  lanterns  on  which  cowls  are  fixed,  were 
put  out  at  2 o’clock.  Mats  were  covered  over  the 
gratings  in  the  floor  ; inlets  all  open. 

2nd  Nov.  1878. — External  temperature  at  10 . 30, 42°. 

Inside  Temperature  at 


At  Lord  Mayor’s  Annex 
„ Prince’s  Bust 

li 

56° 

12 

58° 

1 

3 

5.30 

64° 

52 

54 

— 

— 

58 

„ Princess’s  „ 

53 

51 

— 

— 

56 

„ Gallery  Annex 

55 

58 

61° 

61° 

62 

„ Chamber  thermometer  .. 

•• 

55 

56 

— 

— 

63 

11 

12 

2.30 

3 

5 

530 

In  Lantern  Light  above  dome 

57° 

61° 

60° 

62° 

64° 

65° 

The  furnace  was  lighted  at  6 a.m.  ; four  gasaliers  and 
sun-light  burning.  Most  of  the  inlets  were  closed,  and 
only  four  of  the  exhaust  cowls  open  up  to  12  o’clock ; 
at  12  o’clock  opened  the  other  three  cowls;  at  1.15 
lighted  the  gas-burners  in  cones  in  shafts  from  lantern, 
and  in  centre  shafts  of  both  annexes ; at  1.30  six  of 
the  inlets  opened  ; the  gasaliers  were  put  out ; at  2 . 30 
some  complained  that  the  chamber  was  cold  when  the 
burners  in  all  the  cones  in  lantern  were  extinguished, 
and  two  of  the  exhaust  cowls  from  same  were  closed. 
The  usher  had  been  altering  the  inlets  during  the 
meeting,  which  was  a crowded  one. 
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12 th  Dec.  1878. — External  atmosphere  about  32°. 
The  meeting  was  a full  one,  and  a long  one,  from  12  to 
5.15.  An  official,  whose  seat  is  near  the  centre  of  the 
Chamber,  at  3 o’clock,  said  the  temperature  was  very- 
agreeable,  and  neither  too  hot  nor  too  cold.  There  was 
but  one  complaint  all  day ; it  was  at  1 o’clock,  that  it 
was  rather  warm.  At  10 . 30  three  of  the  exhaust  shafts 
were  closed,  and  all  the  gasaliers  were  alight. 

The  Temperature  at 


10.30 

12 

1 

2 

3 

5.15 

Lord  Mayor’s  Annex . . 

..  52° 

— 



— 

— 

61° 

Princess’s  Bust  .. 

..  49° 

— 

— 

— 

— 

54° 

Prince’s  „ 

..  50° 

— 

— 

— 

— 

56° 

Gallery  

..  56° 

58° 

64° 

66° 

65° 

64° 

We  only  had  access  to  the  gallery  during  the  meeting. 
At  2 o’clock  all  the  exhaust  shafts  were  opened,  and 
then  the  gas-burners  in  those  from  lantern  were  lighted, 
and  afterwards  no  complaints  whatever  were  heard ; in 
the  gallery  we  found  the  temperature  very  agreeable. 


The  temperature  in  the  space 
between  the  two  lanterns 


was- 


At  11.30  .. 

..  56° 

70° 

„ 1 

..  62 

74 

„ 2 

..  66 

77 

„ 3 

..  66 

76 

„ 5 

..  68 

76 

And  in  the  dome  about  ceiling- 
level  in  the  vicinity  of  the 
sun-light — 


13 th  March,  1879. — External  temperature  about  38°. 
The  Council  broke  up  at  4.30,  the  thermometer  then 
stood  at  64°;  there  were  no  complaints  all  day.  The 
thermometer  in  lantern  at  4.30  was  68°.  The  one 
hanging  down  from  it  at  about  ceiling  line  67°. 

27 th  March,  1879. — External  temperature  40°.  One 
of  the  aldermen  who  had  carefully  noticed  the  tempera- 
ture of  the  Chamber,  told  me  that  at  12 . 15  it  was  55° ; 
at  2 it  was  60°;  at  5.30  it  was  64° ; and  said  the  atmo- 
sphere was  satisfactory  all  the  day. 
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Since  writing  the  above  I have  received  the  following. 
While  the  one  is  confirmatory  of  the  foregoing  report, 
the  other  is  in  direct  contradiction  to  the  results  said  to 
have  been  obtained  by  the  cowl  tests  as  conducted  at 
Kew,  and  after  which  the  “ Sham  Usefulness  of  Cowls  ” 
was  so  persistently  advertised,  to  the  serious  damage  of 
a most  important  industry,  as  well  as  to  the  great  detri- 
ment of  the  interests  of  the  community  at  large. 
Almost  every  house  in  every  town  in  the  kingdom 
bears  silent  testimony  to  some  great  error  in  the  con- 
clusion arrived  at. 

“ St.  Michael’s,  Clapham  Kise,  February  1880. 

“ Sib, — I have  the  pleasure  to  enclose  cheque  in  discharge  of  your 
account.  Bayfield  has  done  his  work  to  our  entire  satisfaction. 
With  regard  to  the  success  of  the  cowls  it  is  difficult  to  speak  with 
absolute  certainty  in  the  present  almost  dilapidated  state  of  the 
church ; that  they  do  most  thoroughly  sweep  and  cleanse  the  church 
of  the  vitiated  atmosphere  which  used  before  to  poison  me  well-nigh 
to  the  death  every  Sunday,  there  can  he  no  manner  of  doubt; 
the  only  question  is  as  to  their  effect  upon  the  draughts,  some 
thinking  that  they  have  increased  these,  while  others  (and  these 
latter  the  best  judges)  are  of  opinion  that  they  have  considerably 
diminished  them.  I hope  we  may  see  our  way  to  having  the  inlets 
made,  and  then  I shall  he  able  to  let  you  know  exactly  and  fully 
what  we  think  of  your  simple,  and  yet  admirable  and  clever 
invention,  to  which  I wish  all  possible  success. 

(Signed)  “ M.  F.  Begbie.” 


“ Hove,  Brighton,  February  11,  1880. 

“ Sir, — I enclose  you  copy  of  notes  of  the  experiments  made  here 
with  your  patent  cowl.  They  show  conclusively  that  a given 
volume  of  air  passing  through  the  annular  portion  of  the  cowl  at  a 
velocity  of  18 ’72  miles  per  hour,  will  draw  through  the  inside  pipe 
another  volume  of  air  which  is  equal  to  29  • 12  per  cent,  of  the  first- 
mentioned  volume. 


“Yours  faithfully, 

(Signed)  “ J.  B.  Paddon. 
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“Details  of  Experiments  made  with  Banner’s 
Patent  Cowl. 


“ January  31, 1880. 


Placed  in 
Outlet  Pipe 
of  Air 
Vessel. 

Placed 
One  Inch 
from 

Outlet  Pipe. 

Placed 
Six  Inches 
from 

Outlet  Pipe. 

Placed 
Nine  Inches 
from 

Outlet  Pipe. 

An  Anemometer  recorded! 
per  minute J 

revolutions 

820 

revolutions 

716 

revolutions 

420 

revolutions 

200 

Equivalent  to  a velocity  in\ 
miles  per  hour  of . . . . f 

18-63 

16-27 

9-54 

4-55 

Air  delivered  into  hopper-mouth  of 
Cowl,  an  Anemometer  placed  at 
the  inlet  of  inside  pipe  of  Cowl 
recorded  

) 180 
\ 160 
1 220 

110 

130 

136 

53 

53 

Average  

186-6 

125-3 

53 

Percentage  on  first-mentioned  volume 

26-06 

29-8 

26-5 

“ The  pressure  of  air  throughout  the  above  experiments  was  equal 
to  1-75  inches  of  a column  of  water,  and  was  varied  by  distance 
from  outlet  pipe.  During  the  delivery  of  air  under  above  conditions 
into  the  hopper-mouth  of  the  cowl,  the  variations  in  the  revolutions 
per  minute  were  caused  by  alteration  of  the  position  of  centre  of 
cowl. 

“ February  7,  1880. — Air  was  discharged  into  hopper-mouth  of 
cowl  through  a hole  in  disc  fitted  over  it.  All  the  following  ex- 
periments were  made  under  precisely  the  same  conditions,  except 
as  to  initial  velocities,  which  were  varied  by  different  pressures. 


“ The  results  are  shown  in  the  following  table  : — 


Velocity  of 
Air  in  Miles 
per  Hour. 

Revolutions 
per  Minute  of 
Anemometer 
placed  at 
Mouth  of  Cowl. 

Revolutions 
per  Minute  of 
Anemometer 
placed  at 
Inlet  of  Inside 
Pipe. 

Rival  Percentage 
of  Air  drawn 
through  Inner 
Pipe  upon  Air 
passed  into 
Mouth  of  Cowl. 

No.  1 .. 

30 

1320 

420 

31-82 

„ 2 .. 

18-72 

824 

240 

29-12 

„ 3 .. 

13-77 

606 

154 

25-41 
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“ Thus,  it  is  guaranteed  that  if  the  wind  at  roof-level  be  blowing 
at  four  miles  an  hour,  which  is  only  about  one-third  its  average 
velocity,  that  fresh  air  is  drawn  in  at  the  inlet,  if  it  be  properly 
arranged,  and  out  by  the  cowl  through  any  house  drain  or  soil  pipe 
in  less  than  one  minute. 

“ Nature  has  a sensible  habit  of  supplying  her  wants  from  the 
nearest  point.  When  this  fact  is  borne  in  mind  it  will  not  be 
difficult  to  satisfy  ourselves  that  mere  louvres,  screws,  and  fans, 
however  scientifically  placed  and  guarded,  cannot  draw  or  force  still 
air  into  a heavier  atmosphere  in  motion,  and  which  is  pressing  for 
admission  at  every  turn  or  crevice  all  round  them.” 

As  already  mentioned  at  page  76,  my  system 
of  ventilation  adopted  at  the  Council  Chamber 
at  the  Guildhall  as  thus  described,  was  very  closely 
imitated  if  not  actually  duplicated  at  the  Hall  of  the 
Eoyal  Institute  of  British  Architects  in  1879,  and 
last  year  the  London  Custom  House  was  ventilated 
upon  a similar  plan.  The  chief  or  only  difference 
between  the  three  plans,  was  the  employment  of  dif- 
ferent ventilators  in  the  hope  of  producing  as  good  an 
effect,  but  this,  as  yet,  remains  an  open  question  upon 
which  each  one  of  us  must  be  permitted  to  exercise  his 
own  common  sense  as  regards  the  main  facts. 

As  proof  not  only  of  the  indifference  to,  but  of  the 
neglect  of,  ventilation  in  public  edifices,  as  well  as  in 
all  private  dwellings,  it  may  be  stated  that  prior  to  the 
improvements  effected  at  the  three  important  rooms  as 
stated  above,  there  was  really  no  attempt  at  ventilation 
in  either  of  them.  At  the  Custom  House  the  room  is 
one  of  the  largest  in  London,  and  before  the  late  altera- 
tions were  made,  when  the  doors  were  closed,  it  was 
practically,  in  winter,  a hermetically  sealed  space,  with 
two  large  stoves  on  the  floor  dependent  for  combustion 
on  the  vitiated  air  within  the  room,  which  being  heated, 
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is  again  delivered  into  the  room,  more  vitiated  than 
before,  with  only  the  flues  from  these  stoves,  led  under 
the  floor  of  the  room  for  the  partial — very  partial — 
relief  of  the  hundreds  of  persons  generally  in  it. 
Fortunately  one  or  other  of  the  three  large  doors  (all 
of  which  were  close  together)  were  open,  and  the  height 
of  the  room  is  very  great — 54  feet. 

It  is  true  that  there  were  some  small  valves  which 
might  have  been  opened  from  the  upper  part  of  the 
room  into  the  space  between  the  ceiling  of  the  room 
and  the  roof,  but  neither  these  nor  the  windows  at  each 
end  close  to  the  ceiling  could  in  winter  be  allowed  to 
be  open,  because  of  the  great  down  draught  caused  by 
their  being  so.  As  stated  at  page  52  some  alterations 
suggested  by  me  since  the  improvement  as  already 
mentioned  has  been  effected,  have  been  adopted  with 
great  advantage,  but  others  have  yet  to  be  carried  into 
effect.  I have  no  hesitation  in  stating  that  facilities 
exist  at  the  Custom  House  for  still  further  important 
improvements  both  for  warming  and  ventilating  it  in 
winter,  and  for  ventilating  it  in  summer  at  compara- 
tively a trifling  cost. 

The  total  air  space  of  the  room  is  over  600,000 
cubic  feet,  about  12  times  greater  than  that  of  the 
Council  Chamber,  and  now  there  are  6 shafts,  each  18 
inches  in  diameter,  carried  to  above  the  roof,  for  at  least 
the  escape  of  vitiated  air,  at  the  ceiling  level,  which 
cannot  fail  to  be,  as  has  been  claimed  for  it,  a very  great 
improvement  on  the  previously  existing  conditions.  The 
cubic  air  space  at  the  Council  Chamber  is  about  50,000 
cubic  feet,  and,  as  has  been  before  stated,  the  shafts 
led  from  the  ceilings  there  for  improving  the  ventilation 
are  in  superficial  area  about  8 feet ; at  the  Custom  House, 
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where  the  space  to  be  ventilated  is  12  times  greater, 
the  total  superficial  area  of  the  shaft  from  the  ceiling  is 
less  than  14  feet ; while  the  total  of  the  inlets  for  fresh 
air  at  the  Council  Chamber  is  nearly  12  feet,  at  the 
Custom  House  the  total  superficial  area  of  the  same  is 
less  than  7 feet.  After  certain  tests  had  been  made  of 
the  improved  system  of  ventilation  at  the  Custom 
House,  the  Report  states,  that  “ the  old  system  of  ven- 
tilation was  then  put  in  operation  and  tested,  the  result 
being  a strong  down  draught,  which  proved  so  annoying 
to  those  in  the  room  underneath  that  they  energetically 
signalled  for  the  openings  to  be  closed.”  Thus  affording 
practical  proof  of  the  inefficiency  of  the  old  system  ” 
under  which  there  were  no  outlets  of  any  kind  from 
the  ceiling  of  the  room  through  the  roof. 

I have  seen  it  stated  that  the  alterations  made 
at  the  Guildhall  are  a failure ; if  that  were  true, 
it  would  be  difficult— I might  say  impossible — to  show 
how  the  alterations  made  at  either  the  Custom  House 
or  the  Royal  Institute  of  British  Architects  can  be,  as 
has  been  stated,  “ splendid  ventilation.” 

In  conclusion,  I will  add  that  from  what  I have 
stated  in  the  new  edition  of  my  book,  I have  every 
reason  to  believe  that  the  public  will  not  only  be 
thoroughly  convinced  that  my  reformed  system  is  the 
most  useful  and  beneficial,  and  on  the  whole  the  most 
inexpensive  for  the  objects  sought  to  be  attained  by  it, 
but  that  I have  a good  moral  as  well  as  a sound  legal 
title  in  my  patents  for  such,  as  the  inventor  of  what  is  now 
so  well  known  as  the  “ Banner  system  ” of  sanitation. 
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OPINIONS  OP  THE  PRESS,  STATEMENTS  AND  TESTI- 
MONIALS, ETC. 

In  a long  letter  recently  published  in  the  Architect, 
one  of  the  correspondents  of  that  journal,  speaking  of 
the  Banner  System  of  House  Sanitation,  “ a system  at 
once  so  simple  yet  so  effective ,”  thus  describes  it : — - 

“It  is  a tripartite  system,  consisting  of,  first,  ‘the  trap’; 
secondly,  ‘ the  inlet  pipe  ’ ; and,  thirdly,  ‘ the  cowl.’  The  first  unit 
herein  is  based  upon  one  of  the  simplest  principles — and  one  of  the 
oldest  known  to  us — that  of  the  steel-yard ; the  second  is  some- 
thing entirely  new,  when  applied  to  the  ventilation  of  drains  or 
soil  pipes.  I say  entirely  new,  because  I hear  and  read  that  other 
sanitarians  are  claiming  this  innovation  as  something  well  known 
before.  I go  further,  and  say  advisedly,  it  has  never  been  applied 
in  practice  for  the  purposes  to  which  the  patentee  has  adopted  it, 
nor  was  it  seen  before  it  was  introduced  to  public  notice  at  the 
patentee’s  house  at  Brighton,  during  the  Social  Science  Congress 
meeting  there  in  October  1875.  Mr.  Banner  has  very  wisely 
secured  it  by  patent,  for  without  this  inlet  his  cowl,  or  any  other 
cowl,  would  he  perfectly  useless ; the  inlet  being  the  lungs  of  the 
pipe  or  system,  and  the  cowl  the  breathing  power.  This  also 
illustrates  another  simple  principle — the  vent-peg  in  the  barrel.” 


« BANNER’S  COWL  FOR  WITHDRAWING  FOUL  AIR, 
(From  the  Sanitary  Record , May  15th,  1875.) 

“ Hitherto,  in  the  matter  of  simple  ventilation,  the  great  difficulty 
has  been  to  light  upon  some  ventilating  medium  which  should 
absolutely  remove  all  the  contaminated  air,  and  that  steadily  and 
in  no  intermittent  fashion,  as  is  the  case  with  many  highly  lauded 
ventilators,  which,  however,  are  biassed  in  their  action  by  the  pre- 
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vailing  wind.  It  has  been  usual,  even  in  the  case  of  the  top  of  a 
soil  pipe,  to  be  content  with  a common  funnel  top,  or  a Tredgold 
pattern  cap,  but  neither  of  these  devices  withdraw  the  foul  air 
generated  in  the  drains,  but  allow  it  simply  to  escape  at  times, 
more  especially  during  lulls  in  the  weather.  The  open-mouth 
revolving  cowls  are  an  improvement  upon  these  latter  contrivances, 
but  still  these  behave  far  from  satisfactorily,  as  the  levitation 
of  the  gases  is  not  mechanically  assisted.  They  are  allowed 
sluggishly  to  accumulate  in  the  ventilating  tube  until  the  outer  air 
permits  them  to  find  an  exit.  To  remedy  such  evils  Archimedean 
screw  ventilators  have  been  invented,  and  they  perform  excellent 
work  in  many  situations,  for  instance,  in  cotton  or  woollen  manu- 
factories, where  the  withdrawal  of  the  fluff  in  the  air  is  desirable. 
And  many  other  species  of  air-regenerators  have  been  tried  with 
more  or  less  success  for  these  and  kindred  evils. 

“ The  difficulty,  however,  has  been  to  provide  a simple  ventilator 
which,  without  unnecessarily  forcing  a change  of  air  in  a room  and 
so  creating  a draught,  should  still  readily  act  in  quietly  removing 
the  stratum  of  air  which  has  become  unfit  for  respiration,  and 
enable  the  room  to  be  quickly  filled  with  fresh  air  through  the 
inlets  provided  for  that  purpose.  The  same  beneficent  result 
ought,  of  course,  to  follow  its  application  to  sewers  and  drains,  and 
even  vessels  at  sea.  All  that  ought  to  be  done  by  the  workman 
should  be  merely  affixing  upon  the  top  of  the  shaft  the  peculiar 
pattern  of  cowl  which  is  the  best  adapted  for  the  purposes  sought, 
and  the  wind  ought  to  carry  out  the  rest  of  the  contract.  It  is 
sufficient  to  say  that  a really  effectual  ventilating  cowl  would 
work  equally  well,  whether  withdrawing  the  air  which  passes  up 
the  soil  pipe  of  a closet,  pumping  up  the  air  from  a general  trap  in 
the  basement  of  a house,  or  retiring  upon  a larger  scale  the  gases 
evolved  by  a main  sewer ; in  the  first  case  by  dissipating  the  foul 
air  through  a four-inch  pipe,  in  the  second,  it  may  be,  by  a six-inch 
pipe,  and  in  the  last-mentioned  case  by  perhaps  a shaft  of  two  feet 
sectional  area. 

“ The  principle  of  Mr.  Banner’s  cowl  or  foul-air  withdrawer,  and 
which  is  specially  adapted  for  places  such  as  we  have  described,  is 
as  follows.  A revolving  cowl  is  fitted  upon  the  top  of  a foul-air 
shaft,  and  this  is  pierced  both  at  back  and  front,  the  end  best 
adapted  for  exit  being  always  held  to  the  direct  current  of  air. 
The  foul  air  naturally  rises  up  the  shaft,  and  from  the  simple  blow- 
pipe action  would  at  most  times  escape  from  the  mouth  of  the 
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vane,  because  the  wind  would  be  blowing  through  the  aperture  at 
the  back  and  assisting  in  its  removal.  But  Mr.  Banner  has  not 
been  content  with  this  idea  of  an  occasional  suctional  action  across 
the  shaft,  but  has  contrived  a means  of  continuously  extracting  it 
under  all  the  varying  influences  of  wind  and  weather.  By  means 
of  this  cheaply  made  and  otherwise  simple  apparatus,  the  foul  air 
in  any  shaft  will  he  continuously  extracted.  The  invention  is  also 
adapted  for  use  in  churches  or  schools  where  a shaft  would  not  be 
needed,  but  merely  an  opening  at  the  ridge. 

“ Professional  gentlemen  who  have  to  deal  with  sanitary  ques- 
tions have  long  been  in  search  of  a ventilator  which  could  really 
be  relied  upon  to  perform,  uninterruptedly,  useful  work  under  the 
circumstances  which  we  have  already  enumerated ; and  we  esteem 
it  a fortunate  thing  for  them,  and,  of  course,  for  ourselves  and  the 
public  generally,  that  it  will,  in  future,  only  be  necessary  to  specify 
the  cowl  now  before  us.  The  inventor,  Mr.  E.  Gf.  Banner,  of 
Billiter  Square,  London,  is  well  known  to  sanitary  men  as  the 
inventor  of  what  we  cannot  help  terming  the  best  devised  house  trap 
in  existence,  and  to  the  history  and  working  of  which  it  is  our 
intention  to  refer  on  an  early  occasion.  Meantime  let  our  readers 
who  require  foul-air  withdrawers — as  we  have  most  uneuphemis- 
tically  called  them — try  the  Banner  cowl.  We  have  no  doubt  that 
in  a very  short  time  the  name  will  be  familiar  in  our  mouths,  and 
that  the  inventor — whom  we  understand,  by  the  way,  to  have 
taken  up  the  subject  of  sanitation  on  public  grounds,  and  outside 
his  own  avocation — will  do  as  much  or  more  for  health  as 
Moore  has  done  with  glass  louvres,  Cooper  with  revolving  panes, 
or  the  Boyles  with  mica  flaps,  and  ridge,  vane,  and  turret 
ventilators.” 


“ BANNER’S  SYSTEM  OF  SANITATION. 

(Prom  the  Architect,  November  20th,  1S75.) 

“Notes  on  Novelties. 

“We  have  recently  had  an  opportunity  of  thoroughly  inves- 
tigating the  action  of  the  sanitary  appliances  that  have  been 
patented  by  Mr.  E.  G.  Banner,  of  11,  Billiter  Square,  E.C.  The 
system  adopted  by  Mr.  Banner  completely  shuts  out  the  sewer 
gas  from  the  house,  and  is  used  outside  the  house  to  withdraw  the 
gas  from  the  drains  and  the  sewer  itself,  and  disperse  it  in  the 
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upper  atmosphere,  far  above  the  height  at  which  it  could  possibly 
he  injurious  to  human  life.  Mr.  Banner’s  invention  not  only 
prevents  all  sewer  gas  from  entering  the  house,  hut  it  also  removes 
immediately  the  effluvia  from  the  closets,  and  at  the  same  time 
is  made  to  thoroughly  ventilate  the  whole  of  the  pipes  from  the 
basement  to  the  attics.  We  have  no  doubt  that  some  sanitary 
reformers  on  reading  the  above  statement  will  declare  that  such  a 
result  as  we  have  described  is  impossible.  Our  answer  to  such 
objectors  is — do  as  we  have  done,  investigate  and  judge  for  your- 
selves. The  illustration  (see  Fig.  1)  will  give  some  idea  of  the 
manner  in  which  the  novel  plan  introduced  by  Mr.  Banner  is 
effectually  canned  out.  It  will  he  seen  that  the  system  commences 
at  the  very  bottom  of  the  house,  where  the  outlet  to  the  sewer  is 
thoroughly  trapped,  and  that  all  other  traps  which  are  generally 
fixed  to  closets,  hath,  &c.,  can  be  dispensed  with.  The  trap 
employed  is  entirely  self-acting,  and  i3  always  perfectly  air-tight, 
the  method  of  its  construction  proves  that  the  flush  must  he 
complete  under  all  circumstances,  and  it  can  he  seen  at  a glance 
that  it  is  absolutely  impossible  for  it  to  become  unsiphoned.  The 
trap  consists  of  a small  air-tight  chamber,  A (vide  description 
already  giveu). 

“ A branch  pipe  E is  led  from  outside  the  house  into  the  soil 
pipe  a little  above  the  trap  for  the  admission  of  fresh  air,  in  order 
to  admit,  by  the  action  of  the  patent  cowl  fixed  on  the  soil  pipe, 
carried  above  the  roof,  of  a constant  current  of  fresh  air  being  kept 
up  night  and  day,  and  during  all  weathers,  throughout  the  whole  of 
the  pipes  within  the  house. 

“ Mr.  Banner  demonstrates  and  proves  conclusively  that  without 
such  branch  or  inlet  pipe  for  fresh  air,  no  current  up  the  pipes  can 
take  place,  and  he  thus  shows,  according  to  the  plan  almost 
universally  adopted  hitherto,  that  all  the  pipes  within  the  house  do 
and  must  remain  always,  fully  charged  with  dangerous  gases,  even 
though  the  soil  pipe  he  carried  above  the  roof  and  he  open,  or  what 
has  hitherto  been  improperly  called  ‘ventilated’  at  the  top.  We 
may  add  that  this  inlet  pipe  is  a most  important  and  distinctive 
part  of  Mr.  Banner's  system,  and  forms  part  of  his  patent  rights. 

“ The  efficiency  of  the  trap  thus  formed  cannot  he  destroyed  by 
either  pressure  or  suction,  and  entirely  prevents  any  gas  from  the 
sewer  getting  up  iuto  the  house. 

“ This  excellent  invention  keeps  up  a constant  ventilation  of 
the  shaft,  in  fact  it  makes  it  impossible  for  foul  air  to  remain  in  the 
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shaft  for  a single  second.  The  very  instant  the  foul  air  is  generated 
it  is  sucked  up  by  the  action  of  the  cowl. 

“ It  is  noteworthy  that  while  a mere  breath  of  air  passing  through 
the  cowl  creates  a sufficient  suction  action,  that  the  wind  in  this 
country  blows  on  average  from  10  to  12  miles  an  hour  throughout 
the  whole  year,  and  that  when  it  is  said  to  he  ‘ still  ’ the  air  is  even 
moving  at  the  rate  of  Is  to  2 miles  an  hour. 

“ We  conclude  by  reiterating  that  we  believe  Mr.  Banners  system 
of  sanitation  will  make  any  house  to  which  it  is  applied  absolutely 
safe  from  the  intrusion  of  sewer  gas,  or  noxious  odours  of  any 
description  from  the  drains  or  closets.” 


“ PATENT  DRAIN  TRAP  AND  FOUL  AIR  EXTRACTOR. 

(From  the  Builder , December  11th,  1875.) 

“ In  the  course  of  our  remarks  on  the  recent  Exhibition  of 
Sanitary  Appliances  in  Brighton,  we  alluded  briefly  to  the  trap  and 
ventilating  cowl  invented  by  Mr.  Banner.  The  subject,  however, 
is  so  important  that  we  think  it  desirable  to  enable  those  who  are 
interested  in  the  matter  to  understand  more  fully  the  patentee’s 
views,  and  to  judge  for  themselves  as  to  their  soundness. 

“ The  patentee  maintains  the  house  will  always  he  effectually 
trapped  against  sewer  gas ; and  he  is  able  to  dispense  with  D traps, 
which  from  their  conformation  are,  in  point  of  fact,  miniature  cess- 
pools. One  of  Banner’s  traps  at  the  basement  of  the  house,  which 
may  he  placed  above  the  level  of  the  basement,  like  a gas-meter,  is 
considered  sufficient  for  all  the  closets  in  a house. 

“We  must  not  omit  to  mention  another  valuable  appliance 
devised  by  Mr.  Banner.  Every  one  knows  that  ventilating  shafts 
communicating  with  the  soil  pipes  are  recommended  by  leading 
authorities  upon  the  subject.  Although  the  theory  upon  which 
they  are  constructed  is  good,  they  are  not  always  of  practical 
utility.  There  is  a difficulty  in  ’getting  sewer  gas  to  ascend  a long 
perpendicular  pipe,  while  in  some  conditions  of  the  atmosphere  there 
may  be  a down  draught  instead  of  an  upward  current ; and  it  is  to 
overcome  this  that  the  cowl  is  introduced.  The  benefit  that  would 
result  to  the  community  from  their  general  adoption  would 
probably  be  great,  as  each  would  contribute  to  the  ventilation 
of  the  sewers  as  well  as  of  the  pipes  of  the  houses  where  they 
were  fixed. 
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“ A branch  pipe,  led]  from  outside  the  house  to  a little  above  the 
trap,  is  needed,  to  cause  a current  of  air  in,  and  thus  act  as  a 
constant  ventilator  of  all  the  pipes  between  the  trap  and  the  cowl 
fixed  on  the  soil  pipe  carried  above  the  roof  of  the  house.  A 
separate  pipe  may,  if  thought  desirable,  be  fixed  into  the 
chamber,  and  taken  up  above  the  roof  of  the  house,  to  ventilate 
the  sewer. 

“ These  various  arrangements  have  been  in  operation  for  two  years 
in  the  patentee’s  house,  and,  as  we  are  informed,  and  are  prepared 
to  believe,  with  undeviating  good  effect. 

“ One  lesson  which  Mr.  Banner  has  learnt,  and  in  his  turn  teaches 
the  public,  namely,  that  to  make  a ventilating  pipe  of  constant  avail 
air  must  he  introduced  at  the  bottom,  is  of  itself  a boon  of  value." 


“BANNER’S  SYSTEM  OF  SANITATION. 

(From  the  Metropolitan,  February  26th,  1876.) 

“ 1 Pure  air,’  says  Mr.  R.  J.  Halton,  in  one  of  his  sanitary  lectures, 
‘ is  the  most  important  of  all  health  factors.  When  it  is  breathed 
freely,  plentifully,  and  continually  there  are  few  diseases  it  will  not 
enable  the  body  to  resist.’  Every  medical  man  and  sanitarian  will 
admit  the  truth  of  this.  Pure  air  will  sometimes  effect  that  which 
medicine  attempts  in  vain,  and  when  it  is  considered  that  99  out  of 
every  100  diseases  are  due  to  some  impurity  or  other  of  the  blood 
or  secretions,  it  is  evident  that  where  fresh  air  can  be  obtained, 
medicine  takes  up  an  inferior  position.  As,  however,  pure  air 
removes  disease,  so  does  foul  air  generate  it.  From  the  breathing 
of  air  vitiated  by  respiration  spring  phthisis  and  other  pulmonary 
complaints,  as  well  as  typhus.  But  respiration  is  not  the  only  form 
of  air  vitiation.  The  effluvia  from  cesspools  and  sewage  are 
responsible  for  nausea,  vomiting,  diarrhoea,  and  enteric  fever.  Much 
has  been  said  of  late  as  to  whether  the  water-closet  and  sewer 
system  has  increased  the  illness  and  mortality  from  these  com- 
plaints, but  for  the  present  we  may  safely  assume  that  the  gases 
generated  by  the  decomposition  of  fecal  matter,  whether  in  D traps 
or  others,  cesspools,  soil  pipes,  house  drains  or  sewers,  are  un- 
doubtedly injurious  to  health ; and  it  is  self-evident  that  the  only 
thing  to  be  done  is  to  prevent  their  accumulation  by  dissipating 
them  as  soon  as  formed,  and  to  exclude  them  in  toto  from  our 
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houses.  Many  have  been  the  attempts  to  effect  this.  Hitherto  no 
sanitary  authority  has  been  able  to  adopt  any  method  by  which  the 
thorough  ventilation  of  sewers  could  be  accomplished,  and  as  regards 
the  ventilation  of  soil  pipes  in  houses,  and  the  exclusion  of  sewer 
gas  therefrom,  that  was  considered,  till  recently,  impossible. 

“ The  public  are  tolerably  well  acquainted  with  the  fact  that 
Mr.  E.  G.  Banner,  who  resides  .at  Brighton,  has  introduced  some 
inventions  of  his,  the  object  of  which  is  to  effect  what  has  been 
described  above  as  not  previously  accomplished.  We  had  the  oppor- 
tunity a few  days  ago  of  inspecting  the  ventilating  and  other 
apparatus  in  Mr.  Banner’s  house,  and  spent  several  hours  with  that 
gentleman  in  inquiring  into  the  practical  and  scientific  details  con- 
nected with  them. 

“ As  a trial  of  the  ventilating  contrivances,  Mr.  Banner’s  house  is 
perhaps  as  good  a specimen  as  could  be  desired.  The  trap  in  the 
basement  acts  perfectly,  and  thoroughly  prevents  the  possibility  of 
any  gas  passing  from  the  sewer  into  the  soil  pipe.  In  order  to 
ventilate  this  pipe,  it  was  carried  up  above  the  roof  of  the  house. 
The  next  point  was  to  provide  means  for  drawing  the  air  upwards 
— an  apparently  easy  matter.  An  ordinary  cowl  would,  it  may 
he  imagined,  effect  this  whenever  the  wind  blew,  by  a kind  of 
suction  power.  Here,  however,  lies  the  mistake  that  many  people 
have  made,  for  it  is  impossible  to  withdraw  air  out  from  the  top  of 
a tube  which  is  closed  at  the  bottom.  Where  such  a plan  has  been 
found  to  answer  in  any  degree,  the  place  of  the  air  so  withdrawn  has 
been  supplied  by  other  and  fouler  air  from  the  sewers,  which  has 
forced  a passage  through  some  imperfectly  sealed  trap  below.  The 
cowl  invented  by  Mr.  Banner  is  of  peculiar  construction.  It  consists 
externally  of  a funnel-shaped  tube  placed  horizontally  on  the  end  of 
the  elongated  soil  pipe,  and  is  kept  with  the  wider  end  always 
facing  the  wind  by  an  ordinary  [arrow.  The  wind,  entering  the 
larger  end  of  the  funnel,  passes  through  this  annular  space,  and  in 
so  doing  creates  a partial  vacuum.  By  this  means  a circulation  is 
kept  up.  The  wind,  which  on  an  average  blows  from  eight  to 
twelve  miles  an  hour,  no  sooner  passes  through  the  annular  space 
than  air  is  withdrawn  from  the  soil  pipe,  and  fresh  air  is  admitted 
at  the  bottom.  In  fact,  there  is  a regular  circulation ; air  is  con- 
stantly being  withdrawn,  and  constantly  supplied.  On  the  day  of 
our  visit  there  was  scarcely  a movement  perceptible  in  the  air,  yet 
a simple  experiment  showed  the  circulation  was  going  on.  It  is 
a peculiar  merit  of  the  contrivance  that  the  passage  of  the  air  must 
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be  upward,  not  downward.  We  examined  closely  the  condition  of 
the  air  in  the  soil  pipe,  and  found  it  perfectly  inodorous. 

“The  principle  thus  applied  to  the  ventilation  of  a soil  pipe 
Mr.  Banner  proposes  to  apply  to  sewers.  By  establishing  at 
suitable  places  the  patent  cowls,  with  a corresponding  inlet  to 
each,  a circulation  will  be  established,  rendering  the  air  within  a 
sewer  as  nearly  pure  as  that  without.  It  may  be  said  that  it  will 
not  be  wise  to  let  out  sewer  gas  to  be  breathed  by  the  community 
at  large,  but  it  must  be  remembered,  that  it  is  the  confinement 
of  air  in  sewers  which  renders  it  impure.  But  by  constantly 
passing  fresh  air  through  the  sewers  no  such  generation  of  gas 
can  take  place,  and  consequently  houses  can  never  be  impregnated 
with  it.” 


BANNER’S  SYSTEM  OF  SANITATION. 

By  Major  H.  C.  Seddon,  B.E. 

(From  the  Architect,  January  15th,  1876.) 

For  the  past  few  years  there  have  been  great  advances  towards 
remedying  the  evils  to  which  the  convenience  of  having  water- 
closets  inside  our  dwellings  has  chiefly  given  rise.  Many  have 
been  the  patents  taken  out  for  closets  trapped  in  divers  ways,  as 
well  as  for  sewer  traps,  till  at  one  time  freedom  from  sewer  gas  was 
generally  supposed  to  be  in  direct  proportion  to  the  number  and 
ingenuity  of  the  traps  intervening  between  the  sewer  and  its  dif- 
ferent connections  with  the  interior  of  the  house.  Then,  however, 
the  dreadful  truth  was  announced  that  sewer  gas,  under  pressure, 
could,  nay  did,  force  its  way  through  all  water  traps,  and  that  the 
suction  caused  by  the  passage  of  sewage  matter  through  the  pipes 
frequently  unsealed  the  best  traps  by  drawing  the  water  out  of 
them.  Now,  however,  an  entirely  new  method  of  dealing  with  our 
soil  pipes  is  being  prominently  brought  before  the  notice  of  the  public. 
This  is  known  as  the 1 Banner  System, ’ after  the  gentleman  who 
originated  it  in  his  defence,  and  who  worked  out  the  details  which 
form  such  important  features  in  its  practical  application.  Mr. 
Banner  tells  us  that  immunity  from  sewer  gas  is  not  to  be  obtained 
by  a multitude  of  traps,  but  rather  by  having  but  one  trap.  At  one 
fell  swoop  he  does  away  with  all  the  traps  upon  which  we  have 
hitherto  relied  for  safety.  By  means  of  a very  ingenious  trap  of 
his  own  invention,  fixed  at  the  foot  of  the  soil  pipe,  he  cuts  off 
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effectually  all  communication  between  the  soil  pipe  and  the  drain 
below.  This  done,  he  induces  a constant  current  of  fresh  air  from 
the  bottom  to  the  top  of  the  soil  pipe,  by  means  of  a patented 
wind-cowl,  fixed  at  the  top  of  the  soil  pipe,  above  the  roof  of  the 
house. 

“An  accurate  description  of  Mr.  Banner’s  system,  and  of  the 
peculiar  construction  of  his  trap  and  wind-cowl,  appeared  in  the 
Architect  of  November  20th  last,  under  the  head  of  ‘ Notes  on 
Novelties,’  the  details  of  which  need  not,  therefore,  be  repeated  here ; 
and  in  a subsequent  number  I wrote  a letter  drawing  attention  to 
certain  points  which  seemed  to  me  to  require  very  careful  considera- 
tion before  the  plan  could  be  safely  advocated  for  general  adoption. 
Seeing  that  there  was  much  to  be  said  in  favour  of  the  system, 
especially  as  regards  the  fresh-air  inlet  at  the  foot,  and  the  extract- 
ing force  at  the  top  of  the  soil  pipe,  I was  anxious  to  see,  in  the 
first  place,  whether  I had  correctly  understood  the  description  given 
in  these  columns,  and  next,  whether  any  satisfactory  answers  could 
be  given  to  the  queries  in  which  I endeavoured  to  point  out  where 
failure  was  likely  to  occur.  I will  pass  over  Mr.  Banner’s  answer 
to  my  queries,  which  appeared  in  the  Architect  of  December  11th, 
except  in  so  far  as  to  state  that  I accepted  his  invitation  to  visit  his 
house  and  judge  for  myself.  I did  so  on  the  understanding  that  I 
was  at  liberty  to  write  a full  account  of  what  I saw,  and  to  give  my 
opinions  upon  it,  whatever  those  opinions  might  be.  This  is  what 
I purpose  now  to  do,  first  to  give  the  result  of  my  personal  in- 
vestigations into  the  working  of  the  system,  as  exemplified  in  his 
house  at  Brighton,  and  afterwards  to  analyse  its  claims  to  super- 
sede, in  whole  or  in  part,  the  most  approved  methods  at  present  in 
use  for  removing  sewage  matter  from  dwelling-houses. 

“ Mr.  Banner’s  house  has  a good  external  appearance,  but,  being 
on  a terrace,  is  only  open  to  the  air  at  the  back  and  front.  The 
reception-rooms  are  large,  lofty,  and  well  lighted,  and  the  bed- 
rooms are  of  good  size  and  height ; in  all  there  are  seventeen  rooms, 
besides  the  kitchen  offices  in  the  basement.  The  above  is  all  that 
can  be  said  in  favour  of  the  house,  for,  in  my  opinion,  one  worse 
constructed,  so  far  as  all  accepted  theories  of  sanitary  arrangements 
are  concerned,  it  would  be  difficult  to  find.  The  water-closets  are 
placed  in  the  very  worst  positions  that  could  be  selected.  After 
passing  through  the  entrance  hall,  you  come  upon  the  inner  hall, 
with  a well  staircase  lighted  by  a skylight  near  the  roof.  Off  this  ball 
is  a water-closet,  with  another  immediately  above  it  on  the  second 
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floor,  both  being  in  the  centre  of  the  house  and  next  to  the  party  wall 
of  the  adjoining  house,  where  no  fresh  air  or  other  than  borrowed 
light  can  reach  them.  M r.  Banner,  however,  set  to  work  seriously, 
mastered  the  details  connected  with  his  own  troubles,  first  carried  up 
the  open  soil  pipe  above  the  roof  of  the  house,  and  after  many  trial 
eventually  succeeded , and  I say  so  on  conviction,  in  constructing  a 
trap  which  most  effectually  cuts  off  all  chance  of  sewer  gas  finding 
its  way  into  any  part  of  the  soil  pipes  within  the  house.  This  was 
a great  point  gained,  and  seems  naturally  to  have  led  up  to  the 
next  step,  namely  the  outlet  to  the  open  air  just  above  the  patent  trap 
at  the  foot  of  the  soil  pipe.  This  became  a necessity,  owing  to  the 
air  driven  down  the  soil  pipe  by  water  descending  from  the  closets 
above  not  being  able  to  force  the  patent  trap  as  it  would  an  ordinary 
siphon  trap ; the  result  being,  that  it  had  to  escape  through  the 
closet  pans,  and  other  trapped  passages,  into  the  bouse.  This 
apparent  objection  to  the  rigid  barrier  placed  at  the  foot  of  the  soil 
pipe,  no  doubt  suggested  the  idea  of  providing  a free  outlet  below 
for  the  air  forced  down  by  the  sewage  matter  in  its  descent.  The 
soil  pipe  running  down  the  centre  of  the  house  being  now  open  to 
the  air  both  at  top  and  bottom,  and  effectually  cut  off  from  the 
sewer,  the  crowning  point  of  Mr.  Banner's  system  was  attained  by 
placing  a patent  wind-cowl  on  the  top.  The  cowl  is  so  constructed 
that  the  wind  passing  through  it  produces  a constant  draught  up 
the  soil  pipe,  drawing  fresh  air  from  the  garden  level  below,  and 
through  any  untrapped  inlets  in  the  house,  and  so  setting  up  a 
continuous  counter-current  in  opposition  to  any  tendency  of  the 
fires,  &c.,  in  the  house  to  draw' supplies  of  air  through  the  house 
connections  with  the  soil  pipe.  The  extracting  power  of  the  wind- 
cowl  being  once  established,  it  became  evident  that  the  traps  of  the 
closets,  sink,  bath,  and  lavatory  basin  were  no  longer  of  any  use, 
and  therefore,  being  mere  obstructions  and  receptacles  for  sewage 
matter,  were  removed,  leaving  nothing  but  the  patent  trap  at  the 
foot  of  the  soil  pipe  to  guard  the  way  from  the  interior  of  the  house 
and  sewer,  except,  of  course,  the  water  in  the  pans  of  the  closets 
when  not  in  the  act  of  discharging. 

“ Mr.  Banner’s  patent  trap,  the  working  of  which  has  already 
been  described  in  these  columns,  occupies  about  the  same  spa<  e 
as  an  ordinary  gas-meter,  and  is  concealed  from  sight  by  a wood 
case  in  a recess  in  a cupboard,  being  fixed  about  3 feet  above  the 
basement  floor.  About  6 feet  above  the  trap  are  the  closet  and 
lavatory  basin  on  the  ground-floor,  about  30  feet  higher  are  the 
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upper  closet  and  housemaid’s  sink,  the  bath  being  some  8 feet 
higher  still,  and  the  wastes  from  the  hath  and  sink  passing  into 
the  soil  pipe  just  below  the  closet  on  the  second  floor,  whilst  that 
from  the  lavatory  basin,  on  the  ground-floor,  discharges  into  the 
soil  pipe  just  below  the  lower  closet.  The  top  of  the  soil  pipe, 
upon  which  the  extracting  cowl  is  fixed,  rises  about  8 feet  above 
the  roof,  and,  being  at  the  centre  of  the  house,  is  not  visible  from 
the  road.  The  communication  with  the  outer  air  at  the  foot  of  the 
soil  pipe  is  formed  by  carrying  a 2-inch  pipe  just  above  the  trap, 
under  the  dining-room  floor,  to  the  garden  in  rear  of  the  house. 
From  the  foot  of  the  soil  pipe,  which  it  is  seen  receives  none  of  the 
refuse  water  from  the  kitchen,  the  drain  runs,  as  already  stated, 
under  the  kitchen  floor  and  through  the  area,  with  a very  consider- 
able fall,  till  it  joins  the  main  sewer  in  the  middle  of  the  road,  the 
total  distance  being  about  45  feet ; only  receiving  on  its  way  what 
passes  through  the  surface  traps  in  the  open  area,  and  the  contents 
of  the  servants’  closet  under  the  street  pavement,  and  discharging 
freely  into  the  sewer  without  any  intervening  trap  or  flap-valve. 

“ I will  now  describe  what  I saw  of  the  practical  working  of  the 
system  in  Mr.  Banner’s  house,  and  of  the  tests  to  which  it  was  put 
in  my  presence.  Beginning  at  the  highest  point,  namely,  the 
patent  cowl — which  Mr.  Banner  informed  me  had  been  fixed  for 
over  a year,  without  once  getting  out  of  order — I first  satisfied 
myself  that  it  was  performing  its  duty  properly,  veering  with  the 
wind,  and  drawing  up  air  through  the  soil  pipe ; this  was  evident 
from  the  strong  current  of  air  passing  in  through  the  mouth  of 
the  air  pipe,  running  from  the  garden  to  the  foot  of  the  soil  pipe, 
as  well  as  from  a perceptible  indraught  through  the  untrapped 
pipes  from  the  lavatory  basin  and  the  closets.  It  was  plain,  more- 
over, that  no  air  could  he  passing  from  the  soil  pipe  into  the  house. 
Passing  down  to  the  bottom  of  the  soil  pipe,  we  next  watched, 
through  the  glass  plate  which  forms  the  front  of  the  patent  trap, 
the  action  of  the  cup  valve  within,  while  copious  discharges  were 
sent  down  the  closets  above.  By  means  of  a strip  of  glass  inserted 
in  the  front  of  the  soil  pipe,  just  above  the  top  of  the  trap,  the 
water  could  he  seen  rising  in  the  foot  of  the  soil  pipe,  until  it 
reached  a height  of  about  12  inches,  when  the  weight  of  the 
column  of  water  being  sufficient  to  overcome  the  resistance  of  the 
weight  at  the  end  of  the  lever  arm,  forced  the  valve  down,  dis- 
charging the  contents  of  the  pipe  above  into  the  drain  below  without 
unsealing  the  cup,  which,  directly  the  discharge  ceased,  leaving  only 
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the  water  retained  in  it  when  at  its  lowest  point,  closed  up  again 
with  a slight  deadened  sound,  against  the  indiarubber  ring  on  the 
end  of  the  soil  pipe.  The  air-tight  joint  upon  which  the  weighted 
lever  was  fulcrumed  was  simply  and  carefully  constructed,  and  can 
safely  he  relied  on  to  prevent  the  passage  of  sewer  gas.  The  patent 
trap  itself  formed  a perfect  harrier  against  the  passage  of  sewer  gas 
from  the  drain  into  the  soil  pipe  above , and  could  not  by  any 
possibility  be  deprived  by  suction  of  the  water  which  alone , when  it 
is  open,  guards  the  way. 

“In  order  to  test  the  efficiency  of  the  trap  under  extraordinary 
circumstances,  we  passed  down  from  the  closet  above  some  corks,  hair, 
and  a piece  of  an  old  curtain  about  the  size  of  an  ordinary  duster. 
The  piece  of  white  curtain  was  seen  to  pass  straight  through  the 
trap,  which,  however,  did  not  close  after  it,  though,  of  course,  the 
water  seal  was  maintained.  Hot  water  was  then  discharged  from 
the  upper  closet,  whilst  I stood  by  the  outlet  pipe  in  the  garden, 
from  which  the  air  in  the  soil  pipe  rushed  with  considerable  force, 
hut  without  any  disagreeable  odour  that  I coidd  possibly  detect, 
though  I fancied  I perceived  a very  faint  smell  with  the  first  rush 
which  certainly  would  have  been  expected  after  treating  with  warm 
water  the  inside  of  a soil  pipe  which  had  been  more  than  twenty 
years  in  a position,  and  which  must  necessarily  be  fouled  by  every 
discharge  from  a closet.  In  order  that  we  might  examine  into  the 
state  of  the  cup  valve  and  the  indiarubber  ring  against  which  it 
closes,  the  glass  front  to  the  trap  was  then  removed.  The  cup  itself 
was  in  perfect  order,  and  free  from  any  solid  matter  beyond  a slimy 
coating  of  lime,  which  the  water  deposits  on  all  surfaces  with 
which  it  comes  in  contact ; whilst  the  indiarubber  ring  appeared  to 
be  as  sound  as  when  first  put  on,  more  than  two  years  ago,  owing, 
no  doubt,  to  its  constant  immersion  in  water  free  from  destructive 
agents,  such  as  grease. 

“ When  the  front  of  the  trap  had  been  replaced,  I poured  some 
strong  scent  into  the  mouth  of  the  air  pipe  leading  from  the  garden 
to  the  soil  pipe,  in  order  to  ascertain  whether  the  air  passing  into 
the  soil  pipe  might  not,  at  intervals  of  unequal  action,  find  its  way 
into  the  house,  as  well  as  out  through  the  wind-cowl.  I was  unable, 
however,  to  detect  the  odour  of  the  scent  in  any  part  of  the  house,  and 
must  therefore  conclude  that  the  suction  of  the  wind-cowl  was  at  all 
times  sufficient  to  overpower  that  of  the  house. 

“ The  result  of  stopping  up  the  mouth  of  the  air  pipe  leading  from 
the  garden  was  shown  by  discharging  water  from  the  pan  of  the 
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upper  closet,  the  effect  on  the  lower  closet  being  that  the  air  in  the 
soil  pipe— finding  it  impossible  to  force  the  patent  trap  below — in  its 
efforts  to  escape,  first  raised  the  level  of  the  water  in  the  pan,  and 
finally  burst  through,  sending  the  water  flying  in  all  direc- 
tions. 

“ The  same  operation  was  then  repeated,  only  with  the  lever  of 
the  patent  trap  raised,  so  as  to  put  it  in  the  condition  of  an  ordinary 
water-sealed  siphon ; the  result  was  that  the  air  forced  the  trap 
without  repeating  the  commotion  in  the  pan  of  the  lower  closet. 
Finally,  leaving  unstopped  the  mouth  of  the  air  pipe,  and  removing 
the  plug  of  the  lavatory  basin  on  the  ground-floor,  water  was  again 
discharged  through  the  upper  closet,  in  order  to  see  whether,  under 
such  circumstances,  air  could  be  forced  into  the  house  through  the 
waste-pipe  from  the  basin.  Such,  however,  was  not  the  case,  but 
there  was  rather  a suction  through  the  waste  into  the  soil  pipe. 

“ This  closes  the  account  of  my  investigations  into  the  practical 
working  of  Mr.  Banner’s  system  of  sanitation,  as  far  as  I found  it 
had  been  carried  out  in  his  own  house.  I have  no  hesitation  in 
saying  that  it  worked  admirably,  and  that  he  has  succeeded  in  ren- 
dering his  house  absolutely  secure  against  that  most  insidious  of 
enemies,  ‘ sewer  gas.'  ” 


“SEWER  GAS. 

(From  Public  Health,  April  8th,  1875.) 

“Like  many  other  of  our  engineering  systems,  that  of  the 
removal  of  excretal  and  refuse  matter  originated  through  accidental 
circumstances.  The  oldest  sewer  in  the  world,  the  Cloaca  maxima 
at  Rome,  was  constructed  for  the  drainage  of  part  of  that  city.  At 
a subsequent  date,  the  inhabitants  began,  doubtless  upon  the  prin- 
ciple of  * out  of  sight,  out  of  mind,’  to  avail  themselves  of  the  ready 
means  which  this  channel  afforded  them  of  getting  rid  of  refuse 
matter,  so  that,  by  degrees.,  the  monster  drain  became  what  its 
name  implies  — the  main  sewer,  the  Cloaca  maxima , of  Rome. 
From  this  second  use  to  which  it  was  put,  the  sewerage  system 
now  in  use  in  most  large  towns  may  be  said  to  have  taken  its  rise. 

“Theoretically,  the  plan  of  removing  refuse  matter  by  water- 
carriage  has  much  to  recommend  it.  The  excretal  matters  are  con- 
veyed from  the  houses  into  the  sewers,  expeditiously  and  easily.  So 
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far,  all  seems  well.  But  at  this  point,  namely,  the  connection  of 
the  house  pipes  with  the  sewer,  we  arrive  at  the  first  of  the  diffi- 
culties which  surround  the  system,  and  which  may  render  it 
injurious  to  health  in  the  highest  degree. 

“ There  are  only  two  available  modes  of  diminishing  this  evil — 
(l)  by  frequent  flushing  with  water,  so  as  to  wash  out  the  sewer, 
and  (2)  by  ventilating  the  sewer,  in  order  to  prevent  the  accumula- 
tion of  pent-up  sewer  gas.  The  former  of  these,  even  when  large 
volumes  of  water  are  available  for  the  purpose  of  flushing,  is  too 
temporary  and  insufficient  to  be  regarded  as  a positive  means  of 
removing  the  danger ; and,  at  the  best,  can  only  be  looked  upon  as 
an  auxiliary  measure.  Ventilation  is  the  only  certain  remedy,  but, 
as  it  is  commonly  practised,  it  is  merely  a delusion  and  a sham. 
The  ordinary  street-grating  ventilators  are  so  constructed  and  so 
placed  that,  within  forty-eight  hours  after  they  have  been  cleansed, 
they  are  again  choked,  and  rendered  impervious  to  the  air  from  the 
sewers ; and  as,  in  the  vast  majority  of  instances,  they  are  seen  to 
only  once  now  and  then — it  may  be  in  several  weeks,  or  several 
months — they  are  simply  useless,  or  worse  than  that,  owing  to  their 
engendering  in  the  mind  of  the  average  British  householder  a feeling 
of  safety,  which  has  no  foundation  except  in  imagination. 

“ Virtually,  then,  ventilation  of  the  sewers  is,  in  a great  measure, 
carried  on  through  the  connections  which  exist  between  them  and  our 
houses.  Sewer  gas,  like  other  volatile  bodies,  declines  to  be  im- 
prisoned in  the  place  where  it  originated,  and  is  constantly  seeking 
for  a weak  point  at  which  its  exit  may  be  effected.  Such  oppor- 
tunities are  unfortunately  very  abundant  at  the  junction  of  the 
house  pipes  with  the  sewers,  and  the  inevitable  consequence  of 
defective  joints  or  weak  traps  is  the  passage  into  the  house  of  sewer 
emanations,  which  must,  sooner  or  later,  act  prejudicially  upon  the 
health  of  the  inmates.  First,  the  children  suffer ; next  the  adults, 
especially  those  whose  occupations  keep  them  much  within  doors. 
Not  only  the  air  that  they  breathe  is  poisoned  in  this  manner,  but 
often  also  the  water  that  they  drink. 

“ As  we  have  already  stated,  the  best  general  means  of  diminish- 
ing this  danger  is  by  free  ventilation  of  the  sewers.  ‘ Ventilate, 
ventilate,  ventilate ! ’ 

“ There  are  very  few  towns  where  the  sewers  can  be  said  to  be 
properly  ventilated,  and  we  must  protect  each  house  separately  if  we 
are  to  combat  the  difficulty  effectually.  Sewer  gas  often  plays  an 
important  part  in  the  causation  of  various  affections ; and  notably 
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of  typhoid  fever,  which  although  it  is,  in  point  of  fact,  a preventible 
disease,  is  credited  with  20,000  deaths  annually  in  the  Registrar- 
General’s  returns,  whilst,  probably,  100,000  more  persons  (the 
mortality  being  1 in  6)  are  laid  upon  a bed  of  sickness  for  many 
weeks,  and  their  constitution  undermined  and  enfeebled,  by  the 
same  preventible  disease  which,  were  it  not  for  the  pollution  of  air 
or  water  by  sewer  gas  or  sewage  matter,  would  scarcely  ever  occur. 

“ Up  to  a recent  period,  we  held  the  opinion  that  all  drain-traps 
were  apt  to  he  inefficient  or  to  get  out  of  order,  hut  opportunities 
that  we  have  had  of  examining,  at  different  times  and  under  dif- 
ferent general  conditions,  a system  invented  by  Mr.  E.  G.  Banner, 
have  led  to  a modification  of  this  opinion ; and  we  have  further 
arrived  at  the  conclusion  that  the  inventor  has  solved  the  difficult 
problem  of  how  to  keep  sewer  gas  out  of  our  houses.  Mr.  Banner’s 
drain-trap  was  brought  under  the  notice  of  our  readers  in  Public 
Health  of  December  16th,  1874.  The  writer  sums  up  the  merits 
of  this  apparatus  as  follows : — ‘ It  is  self-acting,  always  air-tight, 
flushes  clean,  and  cannot  he  unsiphoned.’ 

“ In  this  manner  the  house  will  always  he  effectually  trapped 
against  sewer  gas ; and  we  are  able  to  dispense  with  D traps,  which, 
from  their  conformation,  are,  in  point  of  fact,  miniature  cesspools, 
and  with  other  unreliable  contrivances.  One  of  Banner’s  traps  at 
the  basement  of  the  house,  which  may  be  placed  above  the  level  of  the 
basement,  like  a gas-meter,  is  sufficient  for  all  the  closets  in  a house. 

“ In  connection  with  the  question  of  sewer  gas  we  must  not  omit 
to  mention  another  valuable  appliance  devised  by  Mr.  Banner. 
Every  one  knows  that  ventilating  shafts  communicating  with  the 
soil  pipes  are  recommended  by  leading  authorities  upon  the  subject. 
Although  the  theory  upon  which  they  are  constructed  is  good, 
they  are  not  always  of  practicable  utility.  There  is  a difficulty  in 
getting  seiver  gas  to  ascend  a long  perpendicular  pipe,  while  in  some 
conditions  of  the  atmosphere  there  may  be  a down  draught  instead  of 
an  upward  current. 

“Mr.  Banner  obviates  these  drawbacks,  and  at  the  same  time 
insures  a constant  upward  current,  by  placing  at  the  top  of  the 
ventilating  shaft  a cowl,  so  delicately  balanced  that  the  least  breath 
of  air  creates  a suction  power  which  draws  the  air  out  of  the  venti- 
lating shaft  into  the  atmosphere.  These  cowls  can  be  used  anywhere 
and  are  a necessary  adjunct  to  shafts,  ventilating  soil  pipes,  &c. 
The  benefit  that  would  result  to  the  community  from  their  general 
adoption  cannot  he  over-estimated,  as  each  would  contribute  to  the 
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ventilation  of  the  sewers  as  well  as  of  the  pipes  of  the  houses  where 
they  were  fixed. 

“ On  one  occasion  of  our  seeing  the  apparatus  at  the  inventor’s 
house,  where  they  have  been  in  operation  for  more  than  twelve 
months,  there  were  present  a number  of  gentlemen  interested  in 
sanitary  matters,  including  several  Medical  Officers  of  Health  for 
large  and  important  districts.  The  apparatus  received  the  highest 
commendation  of  all  present,  whose  favourable  judgment  fully  con- 
firmed the  opinion  at  which  we  had  previously  arrived.” 


“ BANNER'S  SANITARY  APPLIANCES. 

(From  the  Building  News.) 

“ Sir, — It  seems  to  me  rather  useless  to  discuss  this  matter  with 
Mr.  Buchan,  as  he  acknowledges  lie  has  not  seen  nor  endeavoured 
to  prove  Mr.  Banner’s  appliances,  and  I have  done  both  the  one  and 
the  other  ; and  I should  not  have  replied  to  his  letter  in  your  last 
on  that  ground,  but  that  others  might  imagine  that  the  objections 
he  has  brought  forward  theoretically  alone  have  some  weight  in  dis- 
paraging a system  which  I consider  has  conferred  a practical  boon 
upon  the  public. 

“Mr.  Banner  has  shown  how  pipes  can  be  instantly  emptied, 
and  kept  empty  of  all  gases,  and  has  thereby  done  good.  If, 
instead  of  the  term  ‘ sewer  gas,’  I had  said  ‘ sewage  gas,’  it  might 
have  been  better,  and  I should  have  been  in  order  when  remarking 
upon  those  foul  gases  which  are  generated  in  branch  drains  as  well 
as  in  sewers.  But  when  Mr.  Buchan  comes  to  speak  of  what  he 
calls  the  heart  of  the  system,  and  goes  on  to  say  that  it  is  not  new, 
but  has  been  tried  before  and  failed,  I say  he  knows  nothing  of 
what  he  has  taken  no  trouble  to  examine,  and  jumps  at  erroneous 
conclusions.  It  is  no  wonder  that  the  attempts  which  he  described 
came  to  grief  for  want  of  the  very  extracting  power  of  the  cowl 
which  he  ignores.  This  power  is  not  only  a matter  of  theory,  but 
has  proved  perfectly  successful  in  practice. 

“ Mr.  Buchan  himself  acknowledges  the  correctness  of  the  key- 
note of  Mr.  Banner's  system — namely,  the  ventilation  of  the 
bottom  as  well  as  the  top  of  the  soil  pipe,  but  prefers  to  do  with- 
out the  patent  cowl  and  trap.  If  the  cowl  be  omitted , then  trays 
become  necessary  to  all  the  pipes , as  he  says.  But  Mr.  Banner  has 
shown  us  that  the  latter  are  needless  if  the  former  be  provided. 
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Feeling  sure  that  Mr.  Buchan  only  wishes,  with  myself,  to  find  out 
and  support  what  is  really  useful,  I would  advise  him  to  go  and  see 
Mr.  Banner’s  appliances  before  he  writes  any  more  in  opposition 
to  them,  in  order  to  air  his  own  theories,  and  I certainly  shall 
not  answer  him  again  till  he  does.  I have  already  said  that  1 
think  much  of  what  Mr.  Banner  has  effected  might  he  done  more 
simply,  but  this  is,  however,  mere  theory,  for  I have  not  done  it, 
and,  until  some  one  does,  householders  cannot  do  ill  in  making  use 
of  a system  which  is  neither  costly  nor  elaborate,  and  which  does 
thoroughly  effect  what  it  proposes — namely,  to  render  houses  whole- 
some which  are  now  mere  deadly  fever-traps,  whether  they  he 
mansions  in  Belgravia  or  cottages  in  the  suburbs. 

“ I am,  &c., 

“ 1 Queen  Anne’s  Gate,  Westminster,  John  P.  Seddon. 

January  26</j,  1S76.” 


(From  the  Architect,  April  8th,  1876.) 

“ Sir, — I desire  to  add  my  testimony  to  the  perfection  of  a system 
which  has  been  rightly  and  pithily  described  as  being  1 at  once  so 
simple,  yet  so  effective'  I have  heard  scores  of  other  sound  practical 
men  make  similar  remarks.  Indeed,  I might  again  quote  the 
language  of  the  author  of  * Paradise  Lost,’  and  say  : — 

“ ‘ The  invention  all  admir’d ; and  each  how  he 
To  be  th’  inventor  miss’d,  so  easy  it  seem’d 
Once  found,  which,  yet  unfound,  most  would  have  thought 
Impossible.’ 

“ One  of  the  best  proofs  of  the  value  of  a discovery  is  the  amount 
of  envy  or  imitation  which  it  excites.  It  is  really  amusing  to 
observe  how  one  set  of  men  will  occupy  themselves  with  detracting 
from  the  merits  of  any  good  thing  which  they  did  not  themselves 
find  out,  while  another  set  will  deliberately  assert  that  they  knew  all 
about  it  long  before.  Such  is  the  present  aspect  of  the  case  as 
regards  Banner’s  system.  There  are  numerous  individuals  who,  not 
understanding  its  excellent  points,  depreciate  them,  and  there  are 
other  persons  who,  understanding  them,  coolly  try  to  appropriate 
them. 

“ I will  close  my  letter  by  stating,  in  evidence  of  my  being  in  a 
position  to  express  an  opinion  upon  Banner’s  system,  that  from  the 
date  when  the  first  published  account  of  it  appeared  in  Public 
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Health,  I have  had  the  system  under  my  notice,  and  that  I have 
arrived  at  the  conclusion  that  it  accomplishes  everything  that  is 
aimed  at,  and  all  that  can  be  desired,  by  the  absolutely  certain 
manner  in  which  it  excludes  sewer  gas  from  houses. 

Your  obedient  servant, 

“ London,  April  4 th,  1876.”  “ S. 


“ SANITARY  IMPROVEMENTS  AT  THE  HOSPITAL. 

(From  Guy’s  Hospital  Gazette,  January  1877.) 

“We  redeem  a promise  to  our  readers  to  give  a more  lengthened 
notice  of  the  alterations  made  on  the  east  side  of  the  hospital,  with 
the  view  of  improving  the  sanitary  condition  of  the  surgical  wards, 
and  which  were  referred  to  in  a previous  number.  We  may  as 
well  premise  that,  prior  to  the  adoption  of  the  ‘ Banner  system,’ 
much  had  been  done  to  render  the  sewers  in  this  division  of  the 
hospital  more  efficient,  by  the  substitution  of  glazed  earthenware 
pipes  for  the  numerous  brick  barrel  drains  which  had  been  made  to 
do  duty  for  an  indefinite  period.  These  latter  were  found  in  many 
parts  of  their  course  to  have  suffered  from  decay  and  consequent 
leakage,  mainly  attributable  to  the  energetic  incursions  of  successive 
colonies  of  rats,  which  appear  to  have  retained  an  undisputed  pos- 
session of  the  Stygian  domains  for  upwards  of  a century,  and, 
probably,  as. long  as  the  hospital  has  existed.  After  securing  a free 
current  for  the  soil  underground,  to  its  point  of  junction  with  the 
Metropolitan  sewers,  it  became  a question  of  not  less  moment  how 
the  escape  of  sewer  gas  into  the  wards  and  other  residences  was 
to  be  prevented ; or,  in  other  words,  how  the  soil  pipes  and  minor 
conduits  leading  to  the  drains,  as  well  as  the  drains  themselves, 
were  to  be  ventilated.  Now,  in  nearly  all  private  houses,  and 
certainly  in  all  public  institutions,  the  reflux  of  sewer  gas  into  the 
habitable  apartments  is  restrained,  or  sought  to  be  restrained,  by 
means  of  valves  or  traps  placed  immediately  under  and  continuous 
with  the  soil  pipe  of  the  w.c.,  and  the  ingenuity  of  plumbers  and  of 
sanitary  engineers  has  been  taxed  to  the  utmost  to  discover  the  best 
apparatus  for  this  purpose.  An  infinite  variety  of  siphons  are  con- 
sequently in  use,  each  professing  to  impose  a sealed  barricade  on  the 
noxious  intruder,  but  experience,  of  late  years  especially,  has  shown 
that,  under  certain  conditions  of  the  weather,  both  above  and  below 
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ground,  the  supposed  safeguards  are  not  only  valueless,  but  very 
often  mischievous.  It  has  also  been  repeatedly  shown  that  the 
D trap,  in  such  universal  use,  becomes  in  time  so  encrusted  with 
deposits  from  the  soil  as  to  prove  a source  of  danger  of  itself , inde- 
pendent of  its  faulty  action.  In  what  is  unquestionably  the  best 
w.c.  yet  introduced,  viz.  Jennings’  Patent  Valve,  in  which  the 
basin  and  trap  are  made  in  one  piece  of  imperishable  earthenware, 
and  provision  is  made  for  continuous  flushing,  the  inventor  has 
thought  it  necessary  to  supplement  the  siphon  action  by  a process 
for  discharging  a small  quantity  of  disinfecting  fluid  into  the  pan 
every  time  it  is  used,  mainly  with  the  view  of  neutralising  the 
pernicious  effect  of  reflux  sewer  gas  from  the  valve,  but  it  is  clear 
that  in  all  these  attempts  at  removing  a nuisance  we  are  beginning 
at  the  wrong  end.  What  we  wish  to  effect  is,  first,  a free  passage 
to  the  soil  downwards ; and,  secondly,  an  equally  free  exit  to  the 
sewage  gases  upwards,  and  at  the  same  time  to  render  them 
perfectly  innocuous  by  free  admixture  with  the  external  atmo- 
sphere. How  this  has  been  done  at  the  hospital  through  Mr. 
Banner’s  intervention  may  be  partially  seen  from  the  accompanying 
sketch  intended  to  illustrate  the  manner  in  which  the  soil  pipes  are 
ventilated,  and  also  the  means  adopted  for  securing  a free  circula- 
tion of  air  in  the  drains.  (See  Pig.  17,  p.  48.) 

“ The  main  object  sought  for  is  a continuous  atmospheric  current, 
which,  when  once  obtained,  must  carry  the  mephitic  nuisance,  in  a 
highly  diluted  form,  free  out  of  harm’s  way  above  the  level  of  the 
roof.  In  the  case  of  the  soil  pipe,  this  is  effected  by  the  inlet  pipe 
E at  its  base  and  by  the  foul-air-withdrawing  cowl  G which 
surmounts  its  upper  extremity.  The  inlet  pipe  is  placed  immedi- 
ately above  the  single  trap  which  guards  the  communication 
betwixt  the  soil  pipe  and  the  drain,  and  is  fed  continuously  from 
the  external  air,  while  the  cowl  is  so  constructed  as  to  exert  at  all 
times  a considerable  suction-force  on  the  air  in  the  pipe,  and  thus  to 
maintain  a current,  variable  with  the  wind’s  velocity,  but  still  per- 
manent. Nearly  every  one  is  familiar  with  the  ventilating  tube 
attached  to  the  soil  pipe  in  private  houses,  so  strongly  recommended, 
and  even  insisted  on  by  numerous  sanitary  authorities,  to  facilitate 
the  escape  of  sewer  gases.  This  air  or  safety-pipe  is  doing  good 
service  as  far  as  its  limited  powers  permit,  but  it  cannot  be  too 
strongly  borne  in  mind  that  the  contrivance  can  only  act  inter- 
mittingly,  and  then  only  under  certain  fixed  conditions.  For  the 
most  part  the  air  in  soil  pipes  and  drains  is  stagnant,  and  in  this 
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state  it  is  known  to  vitiate  the  water  in  traps,  and  unless  counter 
openings  are  made,  for  the  double  purpose  of  admitting  and  with- 
drawing air,  we  have  no  security  against  the  foul  effects  of 
deleterious  gases,  simply  because  we  are  deprived  of  the  means  of 
keeping  up  an  atmospheric  current.  Again,  to  prevent  any  com- 
munication betwixt  the  drain  and  the  soil  pipe,  and  thus  nullify  the 
action  of  the  fresh  air  from  the  inlet  tube,  Mr.  Banner  has  intro- 
duced a trap  of  peculiar  construction  (an  illustration  of  which  is 
given  at  Fig.  3,  p.  20). 

“ The  trap  is  very  simple  and  effective ; it  is  cast  in  iron,  and  in 
the  drawing  the  outer  plate  has  been  reversed  so  as  to  show  its 
internal  mechanism.  One  of  these  traps  will  suffice  for  any 
number  of  closets  placed  separately  on  floors  above.  There  are  two 
underneath  the  scullery  projection  of  Accident  ward,  each  doing 
service  for  four  of  the  w.c.’s  of  the  wards  above,  and  since  their 
introduction  they  have  never  been  at  any  time  unsiphoned.  The 
trap  has  a double  dip,  and,  while  its  deptli  is  only  five  inches,  there 
is  a vertical  fall  of  two  feet  between  the  two  dips,  which  would 
leave  a space  sufficient  to  contain  a couple  of  gallons  of  water 
exerting  a downward  force  of  over  20  lbs.  on  the  lower  dip,  while 
the  fall  of  water  from  the  ward  closets  has  been  found  amply  suffi- 
cient to  keep  the  upper  dip  free  from  any  obstruction. 

“We  have  already  referred  to  the  wind-cowl  as  the  main  motive 
agent  for  maintaining  the  continuous  upward  current.  That  it 
does  so  effectually,  hy  utilising  the  aspiratory  force  of  the  air,  is 
beyond  question  j but  it  does  more  than  this.  Its  suction  force, 
though  mainly  employed  in  extracting  the  vertical  column  of  air 
in  the  soil  pipe,  is  also  imparted  to  the  minor  conduits  connecting 
it  with  the  numerous  soil  pans,  as  has  been  repeatedly  shown  by 
the  familiar  experiment  of  holding  a lighted  taper  over  the  pans 
to  test  the  direction  of  the  current.  From  this  circumstance 
Mr.  Banner  has  felt  justified  in  dispensing  with  the  numerous  traps, 
whether  metallic  or  earthenware,  attached  to  each  closet,  and  has 
thereby  got  rid  of  a constant  source  of  annoyance  and  expense,  besides 
securing  us  an  immunity  from  an  ever-fruitful  source  of  danger. 

“ The  diagram  (Fig.  17,  p.  48)  also  shows  the  manner  in  which 
the  drain  outside  and  running  parallel  with  the  hospital  is  venti- 
lated. This  drain  is  about  250  feet  in  length,  and  receives  the  soil 
and  waste  water  from  the  wards  and  officers’  houses  on  this  side  of 
the  building.  It  is  continuous  throughout — that  is  to  say,  there 
are  no  siphon  obstacles  betwixt  the  various  residences  to  interfere 
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with  the  two  soil  currents  which  coalesce  on  account  of  the 
gradients  near  the  centre,  where  they  pass  through  a large  earthen- 
ware siphon  into  the  main  sewer  of  the  hospital.  A free  passage 
through  the  whole  extent  of  the  drain  being  thus  obtained,  its 
ventilation  has  been  secured  in  the  following  manner : — At  one 
extremity  of  the  drain  a down-cast  shaft  A has  been  introduced, 
surmounted  with  a wind-cowl,  with  a cup-shaped  orifice  always 
exposed  to  the  full  force  of  the  natural  atmospheric  current,  and  air 
being  freely  admitted  from  this  source  to  the  drain,  the  circuit  is 
completed  by  an  up-cast  shaft  at  the  other  end  B,  which  is  capped 
with  a large  foul-air-withdrawing  cowl.  Each  shaft  rises  10  feet 
above  the  roof  of  the  hospital  and  is  over  50  feet  in  height,  so  that 
we  have  here  a channel  of  350  feet  in  length,  through  which  the  air 
is  made  to  traverse  always  in  the  same  direction,  a space  dealt  with, 
considering  the  number  of  houses  and  their  numerous  occupants, 
equal  in  extent  to  the  side  of  a square  or  division  of  a street,  and 
from  the  drain  to  the  large  hospital  sewer  there  is  hut  one  outlet, 
which  in  its  turn  is  guarded  hath  at  its  entrance  and  its  point  of 
junction  with  the  Metropolitan  sewer  by  a similar  apparatus.  It 
may  be  noticed  that  the  system  of  sewer  ventilation  here  referred 
to  is  not  dissimilar  to  that  employed  in  coal  mines  or  on  board 
ships,  and  is  the  same  in  principle  as  that  advocated  by  Desagulier, 
Reid,  Peclet,  and  their  numerous  imitators,  differing  only  (and  the 
difference  may  be  considered  by  many  fatal  to  the  theory)  in  the 
absence  of  an  intermediate  motive  force  to  regulate  the  currents. 
So  far  as  our  experience  enables  us  to  judge , the  system  appears  to 
fulfil  all  the  conditions  specified  in  the  contract.  There  is  no  fold 
air  generated  in  the  w.c.’s.  The  several  currents  in  the  soil  pipe, 
in  the  drain,  and  in  the  large  sewer  have  uniformly  been  found  to  be 
flowing  in  the  right  direction  whenever  they  have  been  tested  ( and 
this  has  been  done  repeatedly),  while  no  inconvenience  has  arisen 
from  the  removal  of  the  numerous  traps  and  other  apparatus  which 
were  thought  to  be  the  only  safeguards  of  our  closet  system. 

“ It  is  very  likely  that  exception  may  be  taken  to  some  of  the 
principles  on  which  this  novel  system  of  sanitation  is  based,  and 
it  is  but  right  that  it  should  be  so.  It  may  be  open  to  question 
whether  in  a large  city  of  varying  levels,  and  among  a dense  popu- 
lation, it  is  preferable  to  have  every  house  and  drain  evolving  its 
noxious  effluvia*  into  the  outer  abyss,  to  having  it  pent  up  under- 

* N.B. — As  stated  a few  lines  above,  there  is  no  foul  air  generated 
in  the  w.c.’s,  neither  is  there  in  the  soil  pipe  or  the  drain. — E.  (x.  B. 
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ground  and  insidiously  finding  its  way  into  habitable  apartments,  and 
from  the  notoriously  eccentric  character  of  atmospheric  currents  are 
we  by  any  means  assured  that  they  will  at  all  times  follow  the 
orthodox  course;  hut  these  are  matters  that  may  be  safely  set 
aside  for  the  present.  It  is  sufficient  for  us  to  know  that  in  this 
simple  invention  we  have  the  means  at  our  command  of  grap- 
pling with  a great  practical  evil  of  ever-increasing  dimensions, 
which  has  hitherto  baffled  the  skill  and  ingenuity  of  architects  and 
sanitarians,  and  the  merit  of  the  remedy  is  not  the  less  commend- 
able because  it  comes  to  us  through  the  originality  of  a gentleman 
who,  whatever  his  other  accomplishments  are,  admits  himself  to  be 
a mere  novice  in  the  art  of  sanitation.” 


“SANITATION  AT  GUY’S  HOSPITAL. 

(From  the  Metropolitan,  December  16th,  1876.) 

“In  the  early  part  of  this  year  we  took  the  opportunity  of 
describing  a method  of  ventilating  soil  pipes  introduced  by  Mr.  E. 
G.  Banner,  of  Billiter  Square.  It  will  be  remembered  that  we  paid 
a special  visit  to  that  gentleman’s  private  residence  at  Brighton, 
where,  having  previously  some  vague  notions  of  the  theoretical 
part  of  the  business,  we  had  the  advantage  of  learning  some  prac- 
tical details  by  seeing  the  system  in  operation.  We  were  thoroughly 
convinced  of  the  efficacy  of  the  plan,  and  described  the  action  of  the 
mechanical  appliances  used  and  the  principles  upon  which  they 
acted.  There  was  no  doubt  about  the  matter.  Mr.  Banner’s  house 
was  at  one  time  almost  uninhabitable  by  reason  of  the  sewer  gas 
which  pervaded  it ; but  ever  since  his  system — born  of  the  neces- 
sity for  it  which  existed  in  the  house — has  been  applied,  the  most 
perfect  freedom  from  noxious  effluvia  has  existed.  Many  scientific 
persons  have  inspected  the  house,  and  have  done  their  best  to  find 
a flaw  in  the  system,  but  those  who  arrived  as  sceptics  went  away 
convinced,  some  very  much  against  their  will.  This  was  a great 
triumph  so  far,  and  we  believe  many  other  houses  have  been  treated 
in  a similar  way  with  unvarying  success.  It  is  not  to  be  wondered, 
therefore,  if  Mr.  Banner  desired  to  make  more  extensive  experi- 
ments, so  as  to  see  if  that  bate  noir,  gas  in  sewers,  could  not  be 
got  rid  of.  Opportunity  has  not  yet  served  for  dealing  with  an 
entire  system  of  sewerage,  but  a result  has  recently  been  achieved 
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at  Guy’s  Hospital  which  shows  that,  properly  applied,  Mr.  Banner’s 
system  of  sanitation  is  a great  fact. 

“ A short  time  ago  we  inspected  the  improvements  effected  by 
that  gentleman  in  a large  block  of  buildings  forming  part  of  the 
above  hospital.  We  regret  exceedingly  that  we  did  not  view 
the  premises  before  the  alterations  were  made,  so  as  to  have 
compared  the  former  with  the  present  state  of  the  building.  At 
present  there  is  not  the  slightest  amount  of  effluvium  in  any  of  the 
wards,  passages,  or  closets,  hut  we  have  been  assured  that  formerly 
sewer  gas  was  the  prevailing  odour.  The  system  of  soil  pipes  and 
drainage  was  upon  the  most  unsanitary  principle  imaginable.  The 
drains  were,  and  still  are,  in  the  worst  possible  position,  and  the 
soil  pipes  were  not  even  carried  up  to  the  upper  part  of  the  build- 
ing, hut  were  carefully  sealed  at  the  top,  so  as  to  encourage  a rush 
of  sewer  gas  into  the  closets  and  wards  every  time  the  closet-handle 
was  drawn  up.  The  interior  of  the  pipes  may  he  imagined,  when 
it  is  said  that  some  of  them  were  150  years  old,  well  encrusted  with 
hardened  soil,  fouling  the  already  foul  air  within. 

“ It  would  be  difficult  to  convey,  without  the  aid  of  diagrams,  a 
complete  idea  of  the  alterations  which  have  been  made  at  the  hospital. 
Our  object  is  to  explain  the  principles  upon  which  the  ventilation 
has  been  effected,  rather  than  to  describe  minutely  the  mechanical 
details.  We  may  say,  however,  that  all  the  D traps  in  this  part  of 
the  hospital  have  been  removed,  and  each  soil  pipe  is  virtually  cut 
off  from  the  drains  by  a Banner’s  patent  double  dip  trap.  The 
drains  have  hut  one  delivery  into  the  sewer,  and  the  whole  drain, 
several  hundred  feet  in  length,  is  ventilated  by  means  of  an  inlet 
through  an  old  grating  and  a vertical  shaft  at  the  opposite  end  with 
a patent  cowl  at  the  top.  Another  section  of  drains  is  ventilated  by 
means  of  two  shafts  carried  up  to  the  top  of  the  buildmg,  one 
having  an  inlet  cowl,  the  other  with  a patent  outlet  cowl.  Each  soil 
pipe  is  provided  with  an  inlet  pipe  at  the  lower  end,  and  a patent 
cowl  at  the  upper. 

“ The  conclusions  to  he  drawn  from  an  examination  of  the  im- 
provements at  Guy’s  Hospital  are  important.  The  principal  is  the 
fact  that  the  system  is  practically  shown  to  be  applicable  to  a 
series  of  buildings  as  well  as  to  single  houses.  The  various  depart- 
ments of  the  block  we  have  been  referring  to  are,  although  not  dis- 
connected, virtually  distinct  buildings,  so  far  as  closets  and  soil 
pipes  are  concerned.  The  frontage  of  the  block,  or  rather  the  area 
drained,  is  equal  to  that  of  about  forty  ordinary  houses,  and  it  is  no- 
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slight  thing  to  thoroughly  ventilate  all  the  sewers  and  pipes  connected 
with  it  by  one  process  of  treatment.  Another  point  to  note  is  the 
furthe-  confirmation  of  the  soundness  of  the  principles  upon  which 
Mr.  Banner’s  system  is  based.  It,  shows  indisputably  that  a tube 
whether  it  be  straight  or  crooked,  can  be  constantly  ventilated  by 
means  of  a continual  current  of  pure  air  passing  through  it,  pro- 
viding there  is  an  inlet  at  the  lower  end,  and  some  kind  of  drawing 
or  exhausting  power  at  the  upper.  There  must  be  these  two 
conditions.  An  inlet  without  the  drawing  power,  such  as  a pro- 
perly constructed  cowl,  amounts  to  nothing ; and  a cowl  alone,  with- 
out any  inlet,  is  perfectly  inoperative.  It  is  amusing  to  note  how 
loth  some  sanitarians  are  to  admit  this  self-evident  fact.  They  seem 
to  believe  that  a tube  may  be  ventilated  by  having  both  ends  open, 
without  any  drawing  power  whatever.  This  might  be,  if  elevated 
high  above  the  ground,  and  fixed  horizontally  ; but  sewers,  drain, 
and  soil  pipes  are  not  placed  in  such  a position.  Then,  again,  they 
argue  that  a sewer  can  be  ventilated  by  inserting  a long,  open,  ver- 
tical pipe  at  each  end,  and  that  by  some  natural  law,  which  they  do 
not  explain,  air  will  spontaneously  rush  down  one  tube,  pass  along 
the  sewer,  and  ascend  the  other  in  the  most  obliging  manner,  with- 
out having  any  particular  inducement  to  do  so.  Let  such  theorists 
simply  take  a tube  bent  into  this  shape — U — and  apply  smoke  at 
one  end,  and  see  if  the  ‘ natural  law  ’ they  speak  of  will  make  it  go 
down  and  up  again.  Place,  however,  an  exhausting  cowl  at  one 
orifice,  and  it  will  descend  at  once.  This  is  the  principle  upon  which 
the  sewers  are  ventilated  at  Guy’s,  and  no  ‘ natural ■ law  ’ vjould 
cause  air,  as  it  now  does,  to  go  down  a grating  some  12  feet,  traverse 
a drain  300  feet  in  length,  where  sewage  is  flowing  in  an  opposite 
direction,  and  then  ascend  a pipe  50  or  60  feet  in  height.  There 
must  he  an  exhausting  power,  or  no  circidation  can  possibly  take 
place.  That  there  is  a constant  current  in  the  ventilating  arrange- 
ment at  Guy’s  Hospital  we  can  testify.  The  atmosphere  at  the  time 
of  our  visit  ivas  dull,  aqueous,  and  almost  motionless,  yet,  by  testing, 
we  found  there  was  a decided  inward  current  at  the  inlets,  and  we 
ascended  to  the  topmost  parapet  of  the  building,  and,  climbing  to  the 
orifice  of  the  cowls,  found  there  was  an  outward  current  containing 
only  the  faintest  suspicion  of  odour.  The  system  introduced  by  Mr. 
Banner  has  now  undergone  a crucial  test,  and  can  only  be  looked 
upon  as  a great  fait  accompli.” 
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“ESCAPE  OF  SEWER  GAS  INTO  HOUSES. 

(From  the  Journal  of  the  Society  of  Arts,  June  29th,  1877.) 

“ Guy’s  Hospital,  May  8th,  1877. 

“ Sie, — I regretted  I had  not  an  opportunity,  when  at  the  late 
Conference  of  the  Society  of  Arts,  to  have  entered  into  the  discus- 
sion in  reference  to  your  system  of  sanitation,  as  carried  out  to  a 
portion  of  Guy’s  Hospital.  I intended  to  have  stated  that,  having 
had  it  in  operation  now  for  upwards  of  six  months,  I was  per- 
fectly satisfied  with  its  results,  both  as  to  the  patent  traps  as 
well  as  to  your  patent  wind-cowls,  neither  one  nor  the  other  having 
been  found,  after  careful  watching,  to  become  unsiphoned  or  out  of 
order. 

“ I believe  the  action  of  your  wind-cowls,  placed  upon  the  top  of 
the  soil  pipes,  when  coupled  with  the  air  inlet  pipe,  as  in  your  com- 
plete system,  to  be  quite  effectual  in  maintaining  a continuous  up- 
ward current,  not  only  through  them,  but  also  through  the  drains 
where  they  have  been  so  arranged.  And  even  more,  their  power  of 
suction  has  been  found,  by  repeated  experiments  of  a lighted  taper 
placed  in  the  closet  pans,  to  show  the  downward  direction  even  of 
the  current  entering  the  soil  pipes. 

“ You  are,  therefore,  quite  justified  in  dispensing  with  all  D and 
other  traps  beneath  each  closet  (which  really  are  nothing  better  than 
cesspools  on  a small  scale,  proving  always  a constant  source  of 
annoyance  and  expense,  as  well  as  great  danger,  when  retained). 
Thus  you  are  able  to  withdraw  from  the  drains,  as  well  as  from  the 
soil  pipes  of  the  closets,  sluice-pans,  &c.,  of  the  different  wards  of  the 
hospital  where  your  system  has  been  applied,  during  all  winds  and 
all  weather,  the  foul  air  or  gas  from  within  them,  and  replace  it 
entirely  with  a current  of  fresh  air.  I consider  this  fact  alone  to 
show  the  great  Messing s it  must  have  conferred  upon  the  inmates  of 
the  hospital,  and  believe  it  to  be  worthy  of  universal  adoption. 

“ Yours  faithfully, 

(Signed)  “Arthur  Billing, 

“ Surveyor  to  the  Hospital.” 

In  an  abstract  of  bis  Essay,  to  which  the  Howard 
Prize  Medal  for  1876  was  awarded,  published  in  the 
‘Journal  of  the  Statistical  Society’  for  June  1877, 
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Dr.  Steele,  after  touching  upon  the  importance  of  ex- 
cluding sewage  gas  from  hospitals,  and  the  superior 
merit  of  the  Banner  system  for  this  purpose,  shows  how 
it  has  been  effected  at  Guy’s  Hospital,  and  adds  that 
no  exception  had  been  taken  to  the  new  arrangements 
in  applying  it  to  this  institution,  and  that  it  appeared 

“ to  act  well  in  all  weathers,  in  foggy  days  as  well  as  in  high  winds, 
when  sewers  and  soil  pipes  are  most  liable  to  be  filled  with  sewer 
gases.  The  system  also  does  away  with  what  has  hitherto  been  a 
necessity,  namely,  siphon  traps,  and  elaborate  machinery  in  connec- 
tion with  waste  water  and  cistern  supply,  as  well  as  with  the  closets 
themselves.” 


TESTIMONIALS. 


Surveyor’s  Office,  Guy’s  Hospital,  London,  S.E., 
October  20th,  1880. 

Sir, — In  a letter  signed  “ W.  P.  Buchan,  Sanitary  Engineer,”  of 
your  last  week’s  impression,  on  “ The  Evils  of  Trapping  in  Connec- 
tion with  Closets  and  Drains,”  a statement  is  made  that  “the 
attempt  to  do  without  water  traps,  tried  at  Guy’s  Hospital,  London, 
had  ended  in  failure.”  Allow  me  to  say  that,  as  far  as  the  above 
hospital  is  concerned,  the  water-closets,  sinks,  and  baths,  &c., 
remain  precisely  in  the  same  stale  in  which  they  were  left  by 
Mr.  Banner  in  the  autumn  of  1876,  now  upwards  of  four  years  ago, 
the  water-closets  having  only  the  water  traps  in  bottom  of  basins, 
and  the  water  from  baths  and  sinks  simply  siphoned  off  by  bending 
the  waste-pipe  in  each  case.  ...  I will  only  add  that,  until  a better, 
and,  if  possible,  more  simple  plan  (which  I greatly  doubt)  can  be 
devised,  I should  be  very  sorry  to  have  any  alterations  made  in  the 
existing  arrangements. — I am,  &c.,  Arthur  Billing,  F.R.I.B.A., 
(Surveyor  to  the  Hospital). 


Rural  Sanitary  Authority,  Newport  Pagnell, 
September  27th,  1880. 

Sir, — In  reply  to  your  note,  I have  much  pleasure  in  giving  you 
the  result  of  my  experience  of  Mr.  Banner’s  system  of  ventilation, 
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either  for  public  or  private  buildings,  or  more  important  still,  the 
ventilation  of  sewers.  I have  seven  cowls  connected  with  dif- 
ferent sewers,  all  of  them  distinct  one  from  another,  and  all  different 
sizes.  I may  note  here  that  in  all  these  cases  we  are  similarly 
situated  to  yourself,  as  we  have  no  water  supply  in  either  case,  only 
from  wells  which  are  shallow ; you  will  not  find  this  any  serious 
difficulty,  provided  you  have  no  part  of  your  sewers  actually  stopped 
up.  I am  fully  convinced  from  actual  experience  of  the  Banner 
system,  extending  over  fire  years,  that  if  properly  adapted  to  your 
existing  system  of  sewers  by  some  one  thoroughly  acquainted  with 
the  system  of  ventilation,  the  nuisance  you  complain  of  can  he 
removed.  If  on  the  spot,  I could  have  given  you  some  practical 
hints,  and  also  have  illustrated  to  you  the  mode  in  which  we  have 
adapted  the  system  to  our  sewers,  hut  should  you  require  any 
further  information,  I shall'  he  pleased  to  give  it. — Yours  truly. 
Geo.  W.  Branson. 

W.  W.  Brown,  Esq.,  Evesham. 


Southfield  Grange,  Wandsworth,  S.W. 

Sir, — As  the  subject  of  soil  pipe  ventilation  is  attracting  so  much 
attention  just  now,  the  following  may  interest  your  readers  : — My 
house  had  been  constructed  regardless  of  all  sanitary  considerations, 
and  the  plan  of  it  is  such  as  to  make  alterations  difficult.  I had 
made  various  attempts  to  remove  existing  evils,  hut  only  succeeded 
in  mitigating  them,  until  last  summer  I handed  it  over  to  Mr. 
Banner.  He  cut  away  the  D traps,  hut  left  the  pan  closets  in  two 
of  the  w.c.’s,  and  ventilated  the  drain  and  soil  pipes  wfith  his 
patent  appliances.  Since  this  has  been  done,  I have  had  no  trouble 
or  inconvenience,  except  with  the  hall-tap  of  a Pearson’s  closet,  put 
in  by  Mi-.  Banner.  Owing  to  defective  water  supply,  and  the 
manoeuvres  of  the  Southwark  and  Yauxhall  Water  Company,  for 
three  days  scarcely  any  water  passed  down  one  of  my  closets,  which 
is  situated  in  the  middle  of  the  house ; nevertheless,  there  was  no 
trace  of  nuisance,  even  when  the  handle  was  held  up. 

I have  stood  at  the  “ inlet”  when  one  of  the  closets  was  used,  and 
though  my  hat  was  nearly  blown  off  by  the  rush  of  air  from  the 
pipe,  neither  I nor  an  unprejudiced  friend  standing  by  could  detect 
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any  nuisance.  Smoke  showed  that  the  up-current  was  immediately 
re-established ; hut  I have  not  succeeded  in  demonstrating  by  smoke 
the  existence  of  a current  in  the  ventilated  drain. — Your  obedient 
servant,  G.  B.  Longstaff,  M.B.,  M.R.C.P. 


Your  system  at  the  Royal  Infirmary,  Ryde,  continues  to  act  per- 
fectly, and  I am  applying  it  in  all  cases  where  I have  the  opportunity. 
— Thomas  Hellyer,  Architect  to  the  Infirmary. 


Baron’s  Court,  December  6 f/t,  1879. 

Sir, — I am  glad  to  give  my  testimony  of  the  complete  success  of 
the  system  which  you  have  inaugurated  at  Baron’s  Court  and  at  my 
London  residence,  Hampden  House,  for  the  sanitary  security  of  the 
drain,  and  I see  no  reason  to  doubt  its  complete  success  for  the 
future.  The  system  appears  to  be  both  simple  and  effective,  and 
one  which  is  not  likely  to  suffer  any  derangement. — Faithfully 
yours,  Abercorn. 


January  1 6th,  1880. 

In  reply  to  your  letter,  I have  much  pleasure  in  stating  that  I am 
quite  satisfied  with  the  Banner  system  of  drainage  and  the  ventila- 
tion of  drains,  soil  pipes,  &c.,  as  carried  out  at  Burghley  House.  The 
works  have  been  completed  for  a considerable  time  (two  and  a-balf 
years),  and  all  appears  to  be  going  on  satisfactorily. — Your  obedient 
servant,  Exeter. 


46,  Belgrave  Square,  November  27th,  1879. 

In  reply  to  your  inquiry,  I have  pleasure  in  stating  that  I am 
quite  satisfied  with  the  Banner  system  of  sanitation,  embracing 
ventilation  of  drains,  soil  pipes,  &c.,  as  it  has  been  carried  out  at  my 
Irish  seats,  Headfort  House,  and  Park  Lodge,  Virginia,  as  well  as  at 
46,  Belgrave  Square.  I know  that  the  work  at  Headfort  was  a diffi- 
cult one,  as  I saw  it  at  different  stages  as  it  progressed.  I am  not 
only  satisfied  with  the  result  worked  out  by  your  system  in  a sani- 
tary point  of  view,  but  also  consider  the  charge  made  for  the 
important  work  done  very  reasonable. — Headfort. 


118 


WHOLESOME  HOUSES, 


95,  Eaton  Square,  December  13 th,  1879. 
Lord  Erne  has  much  pleasure  in  hearing  testimony  to  the  effi- 
ciency and  thoroughness  of  Mr.  Banner’s  system  of  sanitation. 
Nothing  can  he  more  perfect,  both  in  theory  and  practice,  than 
the  system  when  carried  out  in  its  entirety. 


IIainton  Hall,  December  13 th,  1879. 

I was  very  much  pleased  by  the  way  in  which  the  Banner  system 
of  sanitation  was  carried  out  with  regard  to  my  house  and  drains, 
and  consider  that  it  was  a complete  success. — E.  Heneage. 


Monk’s  Tower,  Lincoln,  November  11th. 

As  far  as  I have  had  experience  in  the  Banner  system  of  drainage 
it  has  answered  perfectly  at  Osherton,  hut  of  course  a few  months  is 
hardly  sufficient  test.  It  appears,  however,  that  it  is  impossible 
with  such  an  arrangement  for  sewer  gas  to  find  its  way  into  the 
house. — F.  J.  S.  Foljambe. 


Bedford  House,  Streatham. 

The  sanitary  alterations  carried  out  at  my  house  have  given  us 
complete  satisfaction,  and  entirely  removed  the  offensive  smells  of 
which  we  so  frequently  had  to  complain  before.  The  system  you 
have  introduced  seems  altogether  the  most  perfect  I have  anywhere 
seen. — Faithfully  yours,  Wm.  Grantham. 


61,  Old  Broad  Street. 

I believe  in  your  cowls,  and  I am,  perhaps,  as  impartial  a judge 
as  can  he  found. — H.  H.  Collins,  F.R.I.B.A.,  Surveyor  for  Eastern 
District,  City. 


Moreton  Pinkey  Vicarage, 
January  31st,  1880. 

The  sanitary  work  done  by  you  at  my  vicarage  in  1877  has  proved 
quite  a success,  and  I never  lose  an  opportunity  of  recommending 
your  system. — N.  D.  White. 
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I have  had,  I am  sorry  to  say,  too  much  experience  as  to  the 
absolute  necessity  of  attention  and  alteration  being  required  in  the 
matter  of  drains  and  ventilation,  even  in  the  most  recently  con- 
structed and  costly  mansions. — Robert  Rawlinson,  C.B. 


Although  there  are  appliances  and  arrangements  by  means  of 
which  the  sejver  gases  may  be  effectually  prevented  from  entering 
houses,  they  still  do  so  in  the  great  majority  of  dwellings,  both  in 
town  and  country,  including  the  metropolis. — Society  of  Arts. 


Childs’  Hill,  Finchley  Road,  May  lOf/t,  1875. 

I owe  you  manj'  apologies  for  being  so  long  in  sending  you  my 
detailed  report  upon  your  trap  and  ventilating  cowl,  but  the  fact  is 
I wished  to  carefully  compare  it  with  some  others  that  I had  heard 
a great  deal  about.  It  was  only  on  Saturday  last  that  I fairly  tried, 
for  instance,  the  Boyle  (Glasgow)  ventilator,  which  is  meant  to 
perform  similar  functions  to  your  own  cowl.  I wish  to  say  now, 
that  I will  forward  you  a fair  copy  of  the  report  upon  your  inven- 
tions next  week,  for  I have  had  it  made  out  some  time. 

The  conclusion  I have  come  to,  after  a considerable  time  spent 
upon  their  study  is,  that  they  are  the  best  media  out  for  the  work 
which  they  are  intended  to  compass,  that  I can  confidently  recom- 
mend them,  and  that  they  ought  to  be  specified  by  architects 
generally,  especially  for  country  houses. — Wm.  Eassie. 


The  following  are  some  of  the  more  important  places 
amongst  thousands  of  others,  at  which  the  Banner 
system  has  already  been  applied  : — 

His  Grace  the  Duke  of  Abercorn,  Baron’s  Court,  Ireland. 

His  Grace  the  Duke  of  Sutherland,  Stafford  House,  St.  James’s. 

The  Marquis  of  Exeter,  Burghley,  Stamford. 

The  Marquis  of  Headfort,  Headfort  House,  Kells  ; Park  Lodge, 
Virginia,  Ireland,  and  46,  Belgrave  Square,  London. 

The  Earl  of  Erne,  Crom  Castle,  Ireland. 

The  Earl  of  Dalkeith. 
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Lord  Francis  Cecil,  Stocken  Park,  Little  Bytliam,  Lincoln. 
The  Baroness  Burdett  Coutts,  Stratton  Street,  Piccadilly. 
Sir  Daniel  Cooper,  Bart.,  South  Kensington. 

E.  Heneage,  Esq.,  Hainton  Hall. 

F.  J.  S.  Foljambe,  Monks  Tower,  Lincoln. 

Captain  Lefroy,  Itchall  Manor,  Crondall,  Hants. 

H.  P.  Vernon,  Esq.,  Hanbury  Hall,  Droitwich. 

H.  P.  Jenkins,  Esq.,  Upton  House,  Kincton,  Warwick. 
Major  Leeds,  Ryde,  Isle  of  Wight. 

Pier  Hotel,  Ryde,  Isle  of  Wight. 

Dr.  Davey,  Ryde,  Isle  of  Wight. 

Great  Northern  Hotel,  Peterborough. 

Dr.  Newman,  Stamford. 

Uvedale  Corbett,  Esq.,  Ashfield  Hall,  Neston,  Cheshire. 
Major  Corbett,  Vaenor  Park,  Montgomery. 

Charles  Leigh  Clare,  Esq.,  Broughton,  Manchester. 

Rev.  W.  F.  Geldart,  Vicarage,  Kirk  Deighton,  York. 
Lady  Cardigan,  Oundle,  Hereford. 

W.  T.  D.  Humphreys,  Esq.,  Miltown  House,  Strabane. 
James  Macfarlane,  Esq.,  Melmount,  Strabane,  Ireland. 
Rev.  Dr.  Price,  The  Philberts,  Maidenhead. 

Dr.  Montgomery,  Maidenhead. 

Dr.  Waggett,  Notting  Hdl,  W. 

Dr.  Roberts,  Greenhill  Villas,  Hampstead. 

Dr.  Howse,  Guy's  Hospital,  St.  Thomas’s  Street. 

Radley  College,  near  Abingdon,  Oxon. 

Radcliffe  Library,  Oxford. 

Major  Seddon,  R.E.,  Elgin  Terrace,  Notting  Hill. 

— Brown,  Esq.,  78,  Holland  Park,  W. 

J.  W.  Gilbertson,  Esq.,  8,  Upper  Phillimore  Gardens,  W. 

— Pfeiffer,  Esq.,  Castlebar,  Ealing. 

S.  H.  Robeson,  Esq.,  Chaworth  Road,  Norwood. 

E.  Capper,  Esq.,  Shooter’s  Hill  Road,  Blackheath. 

J.  C.  MacHardy,  Esq.,  1,  Grenville  Place,  Kensington. 

A.  Bell,  Esq.,  Conduit  Lodge,  Hampstead. 

Edward  Wood,  Esq.,  9,  St.  Alban’s  Villas,  Highgate. 
Crosby  Lockwood,  Esq.,  Highbury  Park,  N. 

Rev.  A.  Cachmaille,  St.  James’s  Vicarage,  Muswell  Hill. 

— Manby,  Esq.,  54,  Bartholomew  Road,  Kentish  Town. 
A.  Crickitt,  Esq.,  St.  Leonard’s,  Tooting. 

— Hodgkin,  Esq.,  Richmond  Hill. 
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S.  Fuller,  Esq.,  85,  Inverness  Terrace,  Bayswater. 

A.  Vickers,  Esq.,  42,  Inverness  Terrace,  Bayswater. 

Theopkilus  Clarke,  Esq.,  Beckenham. 

W.  Clarke,  Esq.,  Lapswood,  Sydenham  Hill. 

Messrs.  Balli  Bros,  and  Co.,  25  and  26,  Finsbury  Circus. 

City  Liberal  Club,  Walbrook,  City,  E.C. 

Guy’s  Hospital,  St.  Thomas’s  Street,  Boro’. 

Middlesex  Hospital,  Goodge  Street,  Oxford  Street. 

Eoyal  Ophthalmic  Hospital,  Chandos  Street,  Strand. 

Byde  Infirmary,  Byde,  Isle  of  Wight. 

Bank  of  England,  Type  Boom,  Loudon. 

London  and  County  Bank,  High  Street,  Kensington,  and  at  Dover. 
City  Bank,  Threadneedle  Street. 

Standard  Bank  of  Africa,  Clement’s  Lane,  City. 

Chartered  Bank  of  India,  Threadneedle  Street. 

Scottish  National  Bank,  Nicholas  Lane,  City. 

Boyal  Presbyterian  College,  Bussell  Square. 

Thatched  House  Club,  St.  James’s  Street,  Pall  Mall. 

Naval  and  Military  Club,  Piccadilly. 

Jews’  Home,  Walrner  Boad,  Notting  Hill. 

Cripples’  Home,  High  Street,  Kensington. 

Camden  Schools,  Prince  of  Wales’  Boad,  Camden  Town. 

Boyal  Caledonian  Schools,  Caledonian  Boad. 

St.  Vincent’s  Presbytery,  Sheffield. 

West  Herts  Infirmary,  Hertford. 

Knightsbridge  Barracks,  Knightsbridge. 

Messrs.  Gillett’s  Bank,  Banbury,  Oxon. 

Co-operative  Stores,  Victoria  Street,  City. 

Ditto,  ditto,  Chandos  Street,  Strand. 

Lambeth  Infirmary,  Lambeth. 

Camberwell  Union,  Peckkam. 

W.  Grantham,  Esq.,  M.P.,  Bedford  House,  Streatham,  and  Bar- 
combe,  Lewes. 

Scotch  Presbyterian  Church,  Liverpool. 

P.  Le  Neve  Forster,  Esq.,  Wandsworth. 

Lewis  Calisher,  Esq.,  42,  Portland  Place,  W. 

Messrs.  Pinckney  Bros,  Bank,  Salisbury. 

Dr.  Longstaff,  Southfield  Grange,  Putney. 

G.  B.  Longstaff,  Esq.,  Butterknowle,  Putney. 

Colonel  Bose,  Orphanage,  Northampton. 

W.  H.  Kersey,  Esq.,  Wickham  Boad,  New  Cross. 
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Arthur  Billing,  Esq.,  Peterborough  Villas,  Fulham  Road. 
Messrs.  Bevan,  Harris,  & Co.,  27,  Bishopsgate  Street,  E.C. 
Chaplain’s  House,  Guy’s  Hospital. 

Dr.  Ramskill,  Barnes. 

Messrs.  C.  and  E.  Layton,  Farringdon  Street. 

The  Admiralty,  Whitehall,  Surgeons’  Department. 

S.  J.  Foljambe,  Esq.,  M.P.,  Osberton  Hall,  Worksop. 
Hospital  Wards,  Aldershot  Camp. 

Sliorncliffe  Barracks,  Shorncliffe,  near  Dover. 

Guard  Room,  Curragh,  Kildare,  Ireland. 

— Renton,  Esq.,  Muswell  Hill. 

H.  Schwartz,  Esq.,  Denmark  Hill. 

R.  Martin,  Esq.,  Denmark  Hill. 

— Wickins,  Esq.,  Tulse  Hill. 

— Wickins,  Esq.  (Factory,),  Monkwell  Street. 

• — ■ Brandt,  Esq.,  Denmark  Hill. 

H.  Heilgar,  Esq.,  Champion  Hill. 

— Jacob,  Esq.,  Lower  Norwood. 

A.  Kleinwort,  Esq.,  The  Glebe,  Camberwell. 

J.  H.  Colls,  Esq.,  Grove  Park. 

W.  A.  Colls,  Esq.,  Grove  Lane. 

0.  Dufour,  Esq.,  Herne  Hill. 

— Fleming,  Esq.,  Champion  Hill. 

F.  W.  Heilgar,  Esq.,  Great  St.  Helens,  E.C. 

— Eno,  Esq.,  Court  Road,  Dulwich. 

— Berber,  Esq.,  Champion  Hill. 

Messrs.  Jones  and  Higgins,  Drapers,  Peckham. 

— Roberts,  Esq.,  Champion  Hill. 

— Peat,  Esq.,  Blackheath. 

Co-operative  Stores,  Bedford  Street,  W.C. 

W.  W.  Druce,  Esq.,  Denmark  Hill. 

Rupert  Potter,  Esq.,  Bolton  Road,  West  Brompton. 
Messrs.  Munt  and  Brown,  Wood  Street,  Cheapside. 

St.  Margaret’s  Church,  Brighton. 

H.  Bull,  Esq.,  Hurst. 

Messrs.  Boucher,  Mortimer,  & Co.,  Bermondsey. 

Oastler,  Palmer  & Co.,  Bermondsey. 

J.  Roberts,  Esq.,  Hill  Crest,  Hampstead. 

W.  L.  Bernard,  Esq.,  31,  Clare  Street,  Bristol. 

Greenway  Robins,  Esq.,  32,  Basinghall  Street. 

Alex.  Smith,  Esq.,  Kells. 
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F.  C.  Hill,  Esq.,  Snaresbrook. 

C.  W.  Catt,  Esq.,  Brighton. 

Vm.  Paterson,  Esq.,  Sydenham  Hill. 

Owen  Roberts,  Esq.,  Regent’s  Park. 

J.  E.  Hodgkin,  Esq.,  Richmond  Hill. 

E.  Gilbertson,  Esq.,  8,  Upper  Phillimore  Gardens. 

Major  Jordan,  22,  Lexliam  Gardens,  South  Kensington. 

Berkeley  Paget,  Esq.,  20,  Lexliam  Gardens. 

Godfrey  Lushington,  Esq.,  16,  Great  Queen  Street,  Westminster. 
Thomas  Porter,  Esq.,  White  Knights,  Reading. 

R.  E.  Webster,  Esq.,  Q.C.,  Hornton  Lodge,  Kensington. 

Union  Bank  of  Australia,  Princes  Street,  E.C. 

Metropolitan  Life  Assurance  Co.,  Princes  Street,  E.C. 

Submarine  Telegraph  Offices,  London  Wall,  E.C. 

Somervill  Dodson,  Esq.,  Penge. 

W.  Stevens,  Esq.,  “Springfield,”  Lower  Tulse  Hill. 

J.  Welsh,  Esq.,  18,  Sussex  Place,  Regent’s  Park. 

George  Simon,  Esq.,  Widmore  Lodge,  Bickley. 

G.  W.  Rowland,  Esq.,  Vicarage  Gate,  Kensington. 

C.  J.  Whittington,  Esq.,  Oak  Lawn,  Crouch  End. 

H.  Barker,  Esq.,  The  Mount,  Huddersfield. 

Captain  A.  H.  Ruxton,  Sussex  Gardens,  Hyde  Park. 

Dr.  Warner,  24,  Harley  Street. 

Geo.  Gregson,  Esq.,  63,  Harley  Street. 

Freemasons’  Tavern,  Great  Queen  Street,  W.C. 

Messrs.  Marshall  and  Snellgrove,  Oxford  Street. 

The  Life  Association  of  Scotland,  122,  Pall  Mall. 

Lady  Grant  (the  late),  Brighton. 

Royal  Aquarium,  Brighton. 

Rev.  F.  Sullivan,  Brighton. 

Major  Way,  Brighton. 

Dr.  Taaffe,  Brighton. 

Dr.  Roose,  Brighton. 

Athol  Johnston,  Esq.,  Brighton. 

Jardine  Murray,  Esq.,  Brighton. 

Henry  Willett,  Esq.,  Brighton. 

Geo.  Willett,  Esq.,  Brighton. 

Chas.  Catt,  Esq.,  Brighton. 

W.  G.  Ashby,  Esq.,  Brighton. 

E.  W.  Robins,  Esq.,  Brighton. 
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Somers  Clark,  Esq.,  Brighton. 

H.  Chatteris,  Esq.,  Brighton. 

Cornelius  Pain,  Esq.,  Brighton. 

Thos.  Tapling,  Esq.,  Brighton  and  Dulwich. 

A.  Conyers  Haycraft,  Esq.,  Brighton. 

H.  Lanchester,  Esq.,  Brighton. 

H.  C.  Malden,  Esq.,  Brighton. 

J.  M.  Bruton,  Esq.,  Brighton. 

And  is  to  he  applied  to  all  the  new  houses  in  Palmeira  Avenue, 
Hove.  Messrs.  Jabez  Reynolds,  Builders. 
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